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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of Ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way. practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tlon of the problems before us and a wonderful Inspiration for 
all to greater achievements. 
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The June Conventions. 
E ARLY summer seems to be the most popular 
time for conventions of all sorts. The June dele- 
gate is almost as prevalent as the June bride. The 
efficiency howlers will probably joy in this fact, citing 
the economy of combining the convention trip with 
the honeymoon. Possibly they are right, but it seems 
to us as if a combination of this sort would be un- 
reasonably in restraint of trade. Be that as it may, 
June is certainly the convention month. Starting at 
the last of May with the National Electric Light 
Association meeting in New York and finishing in 
Boston with the Association of Railway Telegraph 
Superintendents, there is something doing all the time. 


RAILWAY ELECTRICAL ENGINEER aa 


The conventions of greatest interest to railroad elec- 
trical men are those in Washington, Atlantic City and 
Boston, The work of the Master Car Builders and 
Master Mechanics Associations as well as that of the 
Telegraph Superintendents, is inevitably bound up 
with that of the Railway Electrical Engineers. 

The convention at Washington is the third semi-an- 
nual meeting of the last-named Association and will 
chiefly be concerned with the work of the regular 
committees, which covers practically all the various 
unsettled points in railway practice. All these com- 
mittees are working towards standardization of equip- 
ment and practice, for only by standardization can 
the greatest excellence and economy of operation be 
attained. 


Chicago’s Greatest Terminal. 
ITH the opening this month of the new Chi- 
cago & North Western Terminal Station, Chi- 
cago takes rank in the matter of railway terminal 
facilities with any city in the country. No money has 
been spared to make this terminal perfect in every 
way. It is interesting to note the many ways in which 
electricity has helped to bring about this perfection. 
Only by electricity could such lighting effects as are 
here seen, have been achieved. Electricity handles 
all baggage and directs through the signal towers the 
movements of all trains. It seems too bad that the 
railway officers could not see their way clear to adopt 
electric traction as well, and thus do away with the 
smoke which is the station’s only disagreeable fea- 
Cure: 
Directly across the street from this terminal is the 
plot of ground which will probably be the site of an- 
other terminal fully as large and imposing, which will 


take charge of the passenger traffic of the Pennsyl- 


vania, Chicago, Milwaukee & St. Paul and Chicago, 
Burlington & Quincy Railroads, and possibly others. 
When this is completed, the two will form practically 
a Union Station of great convenience for through pas- 
sengers. 


The Drawn Wire Tungsten. 


T HE general adoption of the drawn tungsten wire: 

for lamp filaments marks another step in the de- 
velopment of the incandescent lamp. When new this 
wire shows remarkable tensile strength, varying from 
451,000 pounds per square inch in the 100-watt size,. 
to 737,000 pounds in the 25-watt. Figures are not 
available, but presumably the strength of the filament 
in the smaller lamps most used in railway work is 
even greater. The strength of these wires is over 12° 
times as great as that of structural steel which aver- 
ages about 60,000 pounds per square inch. A large 
proportion of this strength is lost when the lamp is 
burned, but it is claimed that the wire never entirely 
loses its ductility, and so far as sturdiness goes, it is. 
a great improvement over the pressed filament. 
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Volume Two Index. 
A> a supplement in this issue will be found an index 
of Volume Two, which closed with the May num-. 
ber. The beginning of a new year in the life of any 
enterprise is always a time of reckoning and often a 
time of felicitation. Just now we are too busy to do- ~ 
any felicitating so we will simply say that on looking 
back over the past twelve numbers it seems to us that 
Volume Two has shown an improvement over Volume 
One and on looking ahead we are dead sure Volume- 
Three is going to show an equal improvement over- 
Volume Two. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


SEMI-ANNUAL CONVENTION. 


The semi-annual convention of the Association of 
Railway Electrical Engineers will be held June 16 and 
17 in the rooms of the Washington Terminal Station 
at Washington, D. C. These dates will permit the mem- 
bers to attend both the Master Mechanics and Master 
Car Builders conventions at Atlantic City if they so 
desire. The M. M. convention takes place June 14-17 
inclusive, and the M. C. B. convention dates are June 
19-21 inclusive. The manufacturers’ exhibit on the steel 
pier at Atlantic City will be open from the 14th to the 
21st. 

Program. 

The program for the Washington convention has been 
announced by Secretary Andreucetti as follows: 

Minutes of previous meeting. 

Address of president. 

Report of secretary-treasurer. 

Unfinished business. 

New business. 

Reports of all standing committees. (For a list of 
these, see Association Directory, advertising page 22.) 

Miscellaneous business. 

The first meeting will convene Friday, June 16, at 
3:30 a. m., and it is hoped that all business can be fin- 
ished by Saturday noon. Arrangements in Washington 
have been made by N. E. Van Buskirk. 

Washington Hotels. 

The following is a list of Washington hotels, rates 
and distances from the Washington Terminal Station: 

Willard, Pennsylvania avenue and Fourteenth street, 
N. W.; European, $2.50 up, 17 blocks. 

Raleigh, Pennsylvania avenue and Twelfth street; 
European, $2.50 up, 15 blocks. 

Ebbit House, Fourteenth and F streets, N. W.; Euro- 
pean, $2.50 up, 17 blocks. 

Hotel Continental, opposite Union Station; European, 
$1.50 up, 200 yards. 

Metropolitan, Pennsylvania avenue and Sixth street, 
N. W.; European, $1.50 up, 10 blocks. 

National, Pennsylvania avenue and Sixth street, N. 
W.; European, $1.50 up, 10 blocks. 

Harris, Pennsylvania avenue and North Capital street ; 
European, $1.00 up, 10 blocks. 

St. James, Pennsylvania avenue and Sixth street, N. 
W.; European, $1.50 up, 10 blocks. 


SECRETARY ANDREUCETTI MOVES. 

The offices of A. J. Farrelly, electrical engineer of 
the C. & N-W. Railway have been moved from 323 
W. Kinzie St. to Room 411, Northwestern Terminal 
Station, Chicago, Ill. Mail for J. A. Andreucetti, as- 
sistant electrical engineer and secretary of the Asso- 
ciation should hereafter be sent to the latter address. 


CAR LIGHTING CLUB. 


The May meeting of the Car Lighting Club, the last 
of the present season, was held at the Chicago Press 
Club; May 17. 
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The subject for the evening was “Conduit in Railway 
Work.” 

The paper on this subject, an abstract of which ap- 
pears below, was read by Mr. J. Andreucetti, following 
which several of the conduit manufacturers’ representa- 
tives described different brands of conduit. 

F. R. Bryant (American Conduit Co.) brought out 
the fact that no matter how good the galvanized cover- 
ing, corrosion would take place rapidly in ordinary steel. 
For this reason a new alloy, called Spellerized metal, 
is now being used for conduit manufacture. 

Mr. O. L. Richards (Safety-Armorite Co.) empha- 
sized the advantage of practical tests under actual serv- 
ice conditions over the theoretical tests made in labora- 
tories by consulting engineers. He said that the con- 
sulting engineer, no matter however authoritative and 
impartial he may be, is unconsciously influenced by the 
fact that he is getting his compensation from the con- 
duit company. 

Mr. V. A. Sweet (Sprague Electric Co.) described 
the process of manufacture of the Greenfield Flexible 
Conduit, and raised the objection to pipe conduit that 
condensation of moisture may form water pockets which 
injure the insulation of wires. 

Mr. B. F. Webb (American Circular Loom Co.) de- 
scribed the X-duct pipe conduit, the peculiar feature 
of which is that it has an outer coating of copper as 
well as zinc. Advantages of the Sherardizing process 
for pipe protection were discussed by several members. 

The consensus of opinion seemed to be that ventila- 
tion of a car lighting conduit system was entirely un- 
necessary, and any attempts in that direction would only 
result in having the conduit fill with dust. 

A number of questions were then asked by different 
members as follows: 

1. Is a multi-speed fan desirable for railway car 
work? 

The general opinion seemed to be that it was not de- 
sirable and that one speed satisfied all the ordinary re- 
quirements. Mr. W. M. Lalor raised the question as to 
whether the three speeds were an advantage in motor 
starting. Inasmuch as the fan is invariably thrown im- 
mediately on the high speed, this was thought not to be 
the case. Mr. C. R. Gilman stated that the speed of 
fans at present was often too high, and that the middle 
speed should be adopted for all fans. 

2. What is the best method of lighting and wiring 
roundhouses ? 

VEE W Jansen (I. C.) thought that five years’ 
service without trouble of any kind had proved pretty 
conclusively that his method was the best. This method 
was described in detail in the RAtLway ELectricaL En- 
GINEER, June, 1909. The main feature of it is that the 
line wires are carried on glass insulators outside the 
building, while all interior wiring is placed in conduit 
on 2x6 wooden beams 14 feet from the floor or below 
the steam line. One of the biggest problems in light- 
ing of roundhouses is to prevent the stealing of the 
lamps, and the ultimate solution will probably be the 
use of the 250 or 400 watt Tungsten lamp between each 
stall or between every other stall, placed under a re- 
flector and high enough to illuminate all parts of loco- 
motives. 

3. Explain how to apply an axle pulley. 

In answer to this question F. R. Frost said that on 
the Santa Fe, malleable cast pulleys are applied with a 
shimming of tar felt. Tapered axles are still in use 
on this road. 

4. Does the ampere-hour meter give an accurate in- 
dication of the condition of the battery? 

Not necessarily, but it gives a good idea of the effi- 
ciency at which the battery is working. 
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Mr. Hutchinson stated that when an ampere hour 
meter was first installed on a car running between Chi- 
cago and El Paso, the difference between battery input 
and output was 1,200 ampere-hours, the generator being 
set to charge at the 50 ampere rate. By cutting down 
this charging rate it was found possible to operate the 
battery with a difference between input and output of 
only 80 ampere-hours. 

5. Is it desirable to have a joint baggage man-elec- 
trician-expressman ? 

This is practiced on the Northern Pacific and Great 
Northern roads. However, it is probably not advisable 
as the financial responsibility of baggageman to the ex- 
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press company is very likely to result in his neglecting 
the electric lighting equipment. 

A committee was appointed to select subjects and 
speakers for next year, to decide upon places of meet- 
ing, and arrange for entertainment features. 

This committee consists of C. R. Gilman, chairman; 
E. W. Jansen, H. G. Myers, A. I. Totten, F. W. Ben- 
der and Geo. W. Cravens. 

There was also appointed a Committee on Interest, 
consisting of Geo. Colegrove, chairman; F. E. Hutchin- 
son and H. G. Myers. 

The next meeting will be held Wednesday, Sept. 20, 
1911, place and subject to be announced later. 


Conduit in Railway Service 


A few years ago the man who undertook to discuss 
the use of conduit for ordinary wiring would have had 
to show cause. Wooden moulding was regarded as am- 
ple protection for insulated wires, and metal conduit 
looked upon as an unwarranted luxury. Undoubtedly 
metal conduit costs more than wooden moulding, Ex- 
perience has shown that it is worth more. 

It might not be out of place here to define an interior 
conduit as a metallic tube for completely enclosing in- 
sulated current-carrying wire. That definition covers 
them all. 

Reasons for Use. 

The objections found to wooden moulding (which of 
course is still in very general use, and which is permitted 
in most places by the fire underwriter’s rules) are: First, 
the tendency of the insulation it affords to break down 
from dampness and, second, the danger of heating when 
the wires are overloaded. Both these are fire dangers. 
A third objection is that a moulding is such a convenient 
place to drive nails. And nails are not good for current- 
carrying wires. 

These difficulties have been the strong arguments in 
favor of the use of metallic conduit. 

Now in spite of the claims of the rival conduit manu- 
facturers, there are really only two distinct kinds of 
metal conduit—those made from iron pipe and those 
made from sheet iron or steel. 

The first conduit used was ordinary iron gas pipe. In 
a dry and sheltered place this answers very well. But 
if it is subject to more or less moisture it corrodes rapid- 
ly and goes to pieces entirely ina few years. The prog- 
ress in the development of this kind of conduit has been 
along the line of protection from this corrosion. The 
most common method is by the deposition on its surface 
of a layer of zinc or copper. There are several processes 
by which this deposition is effected. Either of these 
metals is much less subject to corrosion then iron, and 
so lengthens the life of the conduit. But, of course, 
once the surface layer is penetrated corrosion goes ahead 
again as rapidly as if there had been no deposition. Some 
times a layer of paraffine is put on over the zinc. A coat 
of enamel is also used as a protection for the outside of 
the pipe, and has been very generally adopted for the 
inside lining. This enamel is supposed to be more or 
less flexible so that a slight bend in the pipe will not 
break the lining. Some conduit is zinc lined inside. The 
enamel lining has the advantage of a greater smooth- 
ness. Pipe conduit is less expensive than other metallic 
conduits. For any enclosed and concealed wiring it is 
best and most economical. The fact that it must come in 
regular lengths is a disadvantage on account of the cut- 
ting and fitting where the distance between outlets is 
short. Its lack of flexibility is also a disadvantage for 


hie work, It is not very ornamental and is best out of 
sight. 

The conduit made from sheet metal is either bent into 
the form of small boxes or spirally wound of zinc-coated 
iron or steel. This style is more ornamental than pipe, 
and I believe more expensive. It is best suited to in- 
teriors of buildings where the wiring for some reason 
must be exposed. 

The spirally wound type has the advantage of greater 
flexibility. Turns can be made with this conduit with- 
out cutting the tube or in any way injuring the cover- 
ing. 

For wiring old buildings or any place where the wiring 
must follow a devious and not easily accessible path, this 
conduit has a great advantage. It is probably not as dur- 
able as pipe and I do not think the clamp joints used with 
it are as good as the threaded joints of pipe. 

As has been said, the chief progress in the develop- 
ment of conduit has been on improvement in its lasting 
qualities, and this improvement has been brought about 
by the use of a surface not subject to chemical action 
where water is present. 

There are few cases in which conduit is subject to 
severe mechanical wear, but we have some of them on 
Railway work. Besides the metallic conduits, there are 
a number of flexible fibrous wire cases going under such 
trade names. as, “Braiduct” ‘“‘Flexduct,” etc. 


Railway Uses for Conduit. 


In Railway work conduit is used for building wiring, 
shop wiring, and car wiring. There is nothing unique 
about the building wiring unless it is in train shed wir- 
ng, where the smoke and fumes from locomotives make 
the tendency to corrosion greater than in most places. 

In the wiring of motor driven machine tool shops, 
conduit is absolutely necessary and nothing less than the 
best for each installation should he used. Not only are 
the conductors carrying heavy loads and subject to great- 
er momentary over-loads, and correspondingly more dan- 
gerous, but the nature of the work is such that wiring 
not properly protected is likely to be injured. Ap- 
pearances do not count in this work. What we want is 
a strong suitable conduit not injured by rough use. 

In car lighting we have perhaps the severest kind of 
service to which any conduit is subjected. The wiring 
of electric lighted cars is carried on the roof where it is 
subjected to the constant action of locomotive cinders. 
So powerful is the abrasive action of these cinders that 
iron pipe is sometimes completely cut to pieces in a few 
years’ service. It would seem that what we want for 
this work is some unusually hard and tough metal. Under 
the car conditions are even worse on account of the 
grinding of the sand from the road-bed. 


The Lighting of the New Northwestern Terminal 


At six o’clock on the morning of June fourth, the 
new terminal station of the Chicago & Northwestern 
Railway was opened for service. This terminal, the 
finest in Chicago, and one of the greatest in the world, 
has required five years work and an expenditure of 


upwards of $23,000,000. It provides for the growth 


f 


type with a low roof of reinforced concrete and 
troughs allowing the smoke and steam from locomo- 
tives to escape directly to the outer air. 

To describe the station as a whole and do it justice 
would require several volumes. In subsequent arti- 
cles the various electrical features will be taken up in 


Chicago Terminal Station of C. & N.-W. Ry. 


and development of passenger traffic for many years 
to come and sets a standard of service to the travel- 
ing public, undreamed of even 10 years ago. 

About 300 trains now enter and leave the station 
every day but the train sheds have been designed to 
handle 1,500. Sixteen tracks under a train shed 870 
feet long are provided. The train shed is of the Bush 
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detail. Just now we will concern ourselves with only 
one—the lighting. 

The street lighting around the station alone is as 
much as is used in some small cities. Sixty 4-lamp 
tungsten clusters on ornamental bronze poles illumi- 
nate Madison, Canal and Clinton streets around the 
station. In addition to these there are four large 
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standards in the sidewalk on Madison street directly 
in front of the main entrance. All street lighting is 
done with incandescent tungsten lamps inclosed in 
Alba globes. 

The vestibule just inside the main entrance is light- 
ed by the indirect system, incandescent lamps placed 
in large bowls throwing the light onto the white 
ceiling. 

The large room on the ground floor, designated in 
the accompanying plan as a “Public Space,” is lighted 
by incandescent lamps of large size set in opal globes. 
To the right, as you go in, are the ticket offices, and 
to the left a lunch room and drug store. Entrances 
from Canal street on the right and Clinton on the left 
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from the white glazed tile ceiling of the light from 
75,000 candlepower in incandescent lamp banks. 
These lamps are concealed behind the cornice just 
under the vaulted roof and are fitted with special 
Alba reflectors which utilize their illuminating capac- 
ity to the fullest degree. 

To the left of the main waiting room is a splendid 
dining room lighted by the indirect system from sus- 
pended alabaster bowls and offering a service com- 
parable with the best metropolitan hotels or restau- 
rants. To the left, also, are the retiring rooms for 
women fitted with every comfort and convenience 
from telephones to manicures. 

Carresponding provision for the mere men who 


North-Western Terminal Station—Main Waiting Room. 


are provided. The ticket cases are mounted on cas- 
ters and can be rolled into position for use at any of 
the ticket windows. They are lighted by ‘“Linolite” 
tubular lamps, which throw on even illumination over 
all the tickets, and are screened from the eyes. The 
drug store and lunch room are illuminated on the 
indirect system. 1 

The remaining rooms on the ground floor with the 
exception of the post-office are lighted with large 
tungsten units under Alba reflectors. The post-office 
(Chicago sub-station U), which occupies the ground 
floor space between the Washington street tunnel ap- 
proach and the Suburban Concourse, is lighted by 
Cooper-Hewitt mercury vapor lamps. 

From the Public Space on the street level a grand 
stairway leads upward to the concourse and main 
waiting room on the track level. The main waiting 
room, shown in the accompanying cut is an architec- 
tural triumph unsurpassed by any similar room in the 
world. The pilasters are of pink Tennessee marble 
and the columns of imported marble, delicate green 
in color. The lighting is accomplished by 20 13-light 
tungsten clusters in Alba globes and by reflection 


settle the bills are provided on the right. Here also 
is located the news stand and check room. 

A novel lighting system has been provided for all 
the stairs. It consists of small tube lights set in the 
walls about a foot above the stairs and lighting them 
slightly more brightly than the surroundings so that, 
as a railroad man expressed it, “there is no excuse 
for falling upstairs any time.” 

The concourse leading to the train sheds is lighted 
by six groups of 13 globes each suspended by chains 
from the white tile ceiling. Over each door from the 
concourse to the train shed is an indicator showing 
the time of arrival and departure of trains and the 
points at which they are scheduled to stop. These 
indicators are operated by perforated patterns simi- 
lar in principle to the music rolls used in piano 
players. 

The train sheds are lighted by small incandescent 
lamps placed under Alba reflectors at frequent inter- 
vals over the platforms. No bare lamps are visible 
here, nor in fact at any other place in the termina). 
Everywhere, the rule that light should be “on the 
object, not in the eye” has been observed. 


The Consolidated Railway Electric Lighting & Equip- 
ment Company is exhibiting a new type of regulator, for 
which they make claims that appear to be well founded. 

In some respects it is a radical departure from their 
former practice. The regulator has some features that 
will commend it to every practical railway electrical engi- 
neer, chief of which is its extreme simplicity. 

It consists of an actuating solenoid, which operates to 
throw resistance in or out of the circuit to be controlled 
by direct action of the core on a rocking contact and is 


Kennedy Type “‘L’’ Regulator—Casing Removed. 


distinguished by the total absence of vibrators or pilot de- 
vices and all levers, motors, ratchets, etc. The accom- 
panying diagram clearly illustrates the working of the 
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apparatus. A common metallic resistance in the form 
of grids is used, thus insuring uniformity of action. 
... The regulators illustrated herewith are not affected by 
variations of temperature, are encased so as to be dust- 
.proof and are designed to be placed in a locker of the 


A New Regulator for Axle Lighting Equipment 


car, but may be placed under the car if so desired. 

By referring to the accompanying wiring diagram, 
which is typical of the Consolidated Company’s system 
used with the type “L” regulators and thir type “D” 
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dynamo, it will be obvious that any of the well-known 
methods of stop charge or charge reducing devices are 
adaptable to this regulator, and by the introduction of a 
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shunt, any part of, or all, of the lamp load may be 
picked up automatically by the generator. We leave 
these features out of this diagram, for. the purpose of 
more clearly illustrating the essential features of the 
regulator. 


Electric Car Lighting 


D. F. CRAWFORD 


Mr. D. F. Crawford, general superintendent of Mo- 
tive Power on the Pennsylvania lines west of Pittsburg, 
writing in the Yale Scientific Monthly on “Electric 
Car Lighting,’ devotes a large share of his paper to 


the discussion of storage batteries. His exposition of 
the theory of the storage battery is very clear. Extracts 
from his article follow: 

In any system of car lighting, the element of great- 
est importance and the maintenance of which is rather 
a large per cent of the total cost, is the storage bat- 
tery. This branch is of such importance, and its de- 
velopment has been so great that the writer feels justi- 
fied in taking up some time in going into its history, 
operation and development. 

The first practical storage battery was developed in 
1860, in France, by Plante. The essential scheme, as 
outlined by Plante, in the making of the battery was 
to take two lead plates, sub-merge them in sulphuric 
acid of about 1,200 degrees specific gravity, and charge 
and discharge them, forming the active material on the 


lead, peroxide of lead being formed on the positive — 


plate, and spongy lead on the negative plate. This 
method is carried out to-day by the American manu- 
facturer of storage batteries, with the exception that 
’ various chemical means have been resorted to to in- 
crease the rate of the formation of the active material. 
This process is known as a plante formation, and 
plates made in this manner are known as “plante 
plates.” 
Theory of the Storage Battery. 

A satisfactory theory of the lead sulphuric cell is still 
to be developed, but I will give you the following sim- 
ple and generally accepted explanation of its action: 

We will consider that we have a glass jar filled with 
1,200 degrees sulphuric acid, and submerge in it two 
pure lead plates. Now, with a voltmeter across these 
plates, we will find that there is no difference in poten- 
tial. Now, assume that an electric current is passed 
through this cell, from one plate to the other, calling the 
plate in which the positive lead is attached the “posi- 
tive plate” and the other plate the “negative.” This 
current, we will assume, separates the sulphuric acid 
FL,SO, into two parts, or ions “H” and the radical SQ,. 
The “H” ions move in the direction of the current or 
toward the negative plate, and so the SO, moves against 
the direction of the current, or toward the positive plate. 
The hydrogen will be given off as gas bubbles at the 
negative plate, and the SO, radical will unite with the 
water at the positive plate, forming sulphuric acid H, 
SO, and liberating oxygen. The oxygen attacks the 
positive plate, forming a layer of peroxide of lead PbO,. 
This process will be kept up until a certain depth of per- 
oxide of lead is formed, then the oxygen will be deliv- 
ered at the positive plate in the form of gas bubbles, 
similar to the liberation of hydrogen at the negative 
plate. Now, if we stop the current, we will find instead 
of zero potential between the plates that we have a 
potential of about 2.1 volts, and that the cell is capable 
‘of discharging; that is, producing current in an outside 
circuit, and will give up about 75 per cent of the energy 
that has been imparted to it. The action in the cell on 
discharge is opposite to that on charge, and the-hydro- 
gen which is liberated at the positive plate will reduce 
the peroxide PbO, to lead oxide which is an unstable 


combination, and will unite with the free sulphuric acid, 
forming lead sulphate or PbSO,, while the oxygen de- 
livered at the negative plate will form lead oxide which 
will unite with the sulphuric acid forming lead sulphate, 
and, we have the cell in normally discharged condition, 
or both plates covered with lead sulphate. On again 
charging the cell, that is, passing current through it 
from positive to negative from an outside source, the 
same action will take place as on the original charge, 
with the exception that at the negative plate the hydro- 
gen instead of being liberated will unite with the lead 
sulphate PbSO, forming sulphuric acid and reducing 
the PbSO, to metallic lead, which lead, however, is not 
in its original form, but is in a looser allotropic form, 
known as spongy lead. We then have the plate in its 
normal charged condition; the positive plate having a 
coating of PbO,, or probably PbO,, which is of a dark 
brown color, and the negative plate covered with 
spongy lead, which is light gray in color. As in the 
first case, the charge can be continued, the peroxide be- 
ing formed on the positive plate and the spongy lead 
on the negative plate, until the action has reached a 
certain depth, when, as before, hydrogen will begin to 
be delivered at the negative plate and oxygen at the 
positive plate, indicating the full charge of the battery. 

Now, with a plain lead sheet this action of charge 
and discharge can be continued with gradually increas- 
ing capacity of the element until the active material has 
reached such a depth that it will mechanically slough 
off at the same rate at which it is formed. The capa- 
city depends upon the amount of active material, and, 
as this amount of active material depends upon the sur- 
face exposed, the development of the plante plate has 
been along the lines of increasing the exposed surface 
of the plate and still maintaining the mechanical 
strength, and this has been done by the various methods 
of molding, cutting, or rolling the sheet, so as to form 
ribs or grid condition, to increase the ratio of the active 
surface to the projected surface of the plate. 

The Faure or “Pasted” Type. 

A wide departure from the plante was made in 1878 
by Faure and Metzger, in Germany, in the invention of 
what is known as the “Faure” or “pasted plate.” © In- 
stead of depending upon the electrochemical formation 
of active material on the surface of the plate, Faure 
took a sheet of lead and punched it full of holes, or, in 
some cases the grid is cast, and, the holes or recesses 
thus formed are pasted full of a mixture of red lead and 
sulphuric acid. This paste, or litharge, as it is called, 
in the recesses of the plate forms a hard, cement-like 
substance, and, when the negatives and the positives are 
charged, the plates are quickly formed into positives 
and negatives, the positives turning into lead peroxide 
and the negatives into spongy lead. It can be readily 
seen that the pasted plate can be developed into cells 
having considerable more capacity than the plante plate, 
and we have the pasted plates in commercial use in con- 
nection with automobiles. The pasted plate is better 
adapted to light rates of charge and discharge, and will 
not stand up under heavy rates of charge and discharge 
as the plante plate, due to the contraction and expansion 
3,5 the active material, which results in the breaking 

own of the electro-chemical contact of the active ma- 
terial to the supporting grid. 
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About nine or ten years ago, when the storage bat- 
teries began to be used to any extent in car lighting, 
the battery manufacturer had, for some years, been 
furnishing storage batteries for stationary service, but, 
unfortunately, the conditions of car lighting are exceed- 
ingly hard on the storage battery, due to the constant 
vibration, the jolting of the cars, and, further, to the 
inadequate attention that can be given to the individual 
batteries and cells in an installation of any magnitude. 
The normal battery used for car-lighting purposes is a 
280 ampere hour cell, where 16 or 32 cells are used per 
car, dependent upon whether the car is to have 30 or 60 
volt lamps. There were three principal types of plates 
offered: 

First—The pasted positives and negative plate, which 
were not found satisfactory for the service, on account 
of the active material being loosened up in the support- 
ing grid, and dropping to the bottom of the tanks; the 
life of the plates being everything but satisfactory, and 
the resultant cost of operation being high. 

Second—The positive plate is composed of a grid 
about 3-15 inch to 4% inch thick, punched full of holes 
about 1%4 inch in diameter. Into these holes is pressed 
a button of pure lead. This button is made by rolling 
in a spiral form a corrugated, pure lead ribbon. In 
through coach and axle dynamo equipments, this type 
of plate is found to have very short life, and proved to 
be entirely unsatisfactory for the service. The manu- 
facturer of this plate has kept pace with the develop- 
ment and to-day is furnishing a plante plate similar to 
the original, with the exception that the supporting grid 
has been made twice the former thickness, or, practically 
the thickness of the button, and present experience 
seems to indicate that this plate is far superior to the 
original product and will successfully meet car-lighting 
conditions. 

Third—In the original plante battery offered for car 
lighting service, the positive plate consisted of a pure 
lead grid, which had a surface developed by means of 
passing over it a band saw, sawing out grooves about 
1% inch or 3-16 inch deep, and a little less than 1-16 
inch in width. This plate was originally pasted full of 
active material, which, however, fell out very rapidly, 
leaving only plante formation. In this condition the life 
of the plate was good, but the difficulties of developing 
sufficient surface in this method prevented its successful 
use, the surface being insufficient to maintain necessary 
active.material for the capacity desired. The plante 
plate is now used in both. negative and positive plates, 
the surface developed by either spinning out the lead in 
fine ribs, by means of revolving gang knives, or by 
cutting and turning up the fine ribs by means of shaper 
knives, the ribs being from 24 to 30 per inch and about 
3-16 inch in depth. 

The plante plate was the first plate developed to suc- 
cessfully meet the car lighting conditions, it being capa- 
ble of maintaining its. capacity for a big percentage of 
-its life, and being sufficiently rugged to withstand the 
vibration and hard knocks met with in car lighting. 

Recently a number of plates have been put upon the 
market which the manufacturer expects to meet the con- 
ditions; and, notably among them is a cast plante form 
positive plate, the plate being about 7-16 inch thick and 
having cast through it a series of slots less than 1-16 
inch in width and about % inch long. To date this plate 
shows indications of being satisfactory for car lighting 
service. Another type of plate recently put on the mar- 
ket is a cast grid and grill plate, the grid being cast with 
openings about three inches square made of lead anti- 
mony; and a pure lead grill similar to the positive plate 
mentioned above being burnt into these openings, with 
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sufficient allowance being made for contraction and ex- 
pansion. This plate is rather new, and it is hard to say 
what the results of development along this line will 
bring forth. The above types are most used in car 
lighting work; but there are, however, numerous plates 
of unique design placed on the market from time to 
time, and for which great claims have been made, but 
which to date have not met their guarantee sufficiently 
to make them competitors with the plates to win ser- 
vice. 
Effect of Tungsten Lamp Improvement. 

The recent development of the Tungsten lamp for car 
lighting purposes, and the development of the service- 
able ampere hour meter may make it possible for car 
lighting engineers to go back to the pasted battery for 
the reason that: 

First—The Tungsten lamp reduces the rate of dis- 
charge on a given car to about half the rate with car- 
bon lamps; and the ampere hour meter installed with 
100 per cent shunt for discharge and 80 per cent shunt 
for charge, makes it possible for the electricians at ter- 
minals to give batteries the proper charge, tapering 
charge at completion and cutting off charge without 
abusing the batteries by heavy overcharge with the re- 
sultant gasing and high temperature. Some of the rail- 
roads are making trials of the equipment as above men- 
tioned, but time will tell whether or not they will be 
successful. If the refinements in car lighting will allow 
the use of pasted batteries, it will be advantageous, both 
on account of the fact that the pasted batteries can be 
purchased for less money than the present car lighting 
types and are 25 to 30 per cent lighter. ; 

In regard to the Tungsten lamp itself, there is no 
question but that this type of lamp will replace carbon 
lamps. Its success is mainly due to the development of 
the so-called hot circuit, this being the method whereby, 
instead of turning the current completely off from the 
lamp when lights are not required, the lamp is merely 
switched from the main batteries to one or two hot 
circuit cells, merely sufficient current being sent through 
the lamps to make the filament show faint red at night. 
This arrangement prevents excessive breakage of Tung- 
sten filament, which is an unfortunate characteristic of 
the filament when it is cold. 

Containing Jars. 

One of the greatest developments in car lighting 
work has been the containing jar. The first batteries 
were installed in hard rubber jars with loose covers. 
The jars were rather expensive and in shifting cars 
there was a continual breakage. Further, the slop of 
the acid was disastrous to the trays holding the rub- 
ber jars and the battery boxes supporting the batteries ; 
also, the corroding of the terminals was excessive. To 
do away with this trouble, wooden tanks with 4-pound 
lead lining were developed and installed with loose cov- 
ers. This development proved to be very discouraging. 
The slop of the acid rotted the tanks, and the lead lin- 
ings proceeded to develop sulphated spots between the 
wood and lead lining, eventually terminating in pin 
holes, through which the acid was lost. The experience 
along this line was very expensive to the railroads 
adopting it. However, the advocates of the lead lining 
continued developments along this line, and the first 
improvement was to cover the top of the tank with a 
full rubber gasket, and secure it with a wooden cover 
holding it in place with iron straps, it being assumed 
that the rubber gasket pressed between the top of the 
lead lining and the wooden cover would sufficiently pre- 
vent slopping of acid and corrosion of terminals. This 
modification was an improvement, but the question of 
leaky tanks continued, and the railroad people had all 
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they could do to keep their equipment in service. 

From this stage, through a series of rapid develop- 
ments, the present two-compartment lead lined tank 
was developed, which has proven entirely satisfactory. 
The outside of lead tanks themselves is cleaned and 
covered with a coating of petrolyte; the inside of the 
wooden compartments is painted with acid-proof 
paint, and before installing the lead linings sufficient 
molten paraffine is poured into the wooden trap so that 
when the lead lining is put in place, the paraffine runs 
up between the lead lining and the wooden compart- 
ment, completely filling this space. The covers are now 
made of hard rubber, the terminals projecting up 
through bushings of soft, spongy rubber, the covers be- 
ing provided with sealing grooves to seal them with 
sealing compound to the lining. This equipment is now 
standard on a number of roads, and is proving to be 
entirely satisfactory, although, in engineering work, 
there is probably nothing that is not subject to further 
improvement, 

After some discussion of axle generator systems, the 
writer draws the following conclusions: 

The axle dynamo appeals to the car lighting en- 
gineer, and, in the writer’s opinion, if the equipment 
can be developed to meet the conditions and operate 
cheaper than the straight storage system, they will be 
universally installed. The ideal condition would be to 
install axle dynamos and batteries on cars, so that they 
could run from one shopping to another, with very lit- 
tle, if any, attention; that is, about 18 months, and the 
regulation so perfected that no matter whether the car 
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is in runs where very little lighting is required, or in 
runs of continual night and lighting service; that the 
condition would be properly matched. 

The advent of the Tungsten lamp and the possible 
use of pasted batteries will tend to change some of 
the old theories in connection with axle dynamos. The 
contention of the axle dynamo manufacturer has been 
that the installation of an axle dynamo allows the user 
to run his cars 30 instead of 60 volts, thereby doing 
away with the initial cost in the maintenance of half a 
set of batteries. The reduced cost of the present battery 
and the possible use of the still cheaper pasted type of 
battery, leaves very little, if any, argument in the above 
contention. The plan of the car lighting engineers and 
axle generator people should be the development of a 
small sized machine, which can be wound for either 30 
or 60 volts, with the same mechanical parts. The 30- 
volt machine with 16 cells of batteries should be used 
on cars where the lighting needed is not over 15 am- 
peres at 30 volts. On the cars with greater lighting 
capacity the same machine wound for 60 volts should 
be used with 32 cells of batteries. The above men- 
tioned 60-volt equipment, in view of the greater cost of 
the 30-volt machine to meet the greater lighting re- 
quirements, will be as economical in operation as the 
30-volt equipment, but, on the other hand, will have 
more standby capacity with less lighting failures. In 
the meantime the safest course of the car lighting en- 
gineer is to operate the straight storage system, until 
such a time that the axle dynamo is properly developed 
to meet the conditions. 
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German Electric Locomotives for Canal Towing 


A rather unusual type of electric locomotive is il- 
lustrated herewith. It was built for a somewhat spe- 
cial service, the hauling freight barges on the canal- 


Electric Locomotive for Towing Canal Barges. 


ized portion of the Weser River near Bremen, Ger- 
many. 

On the open portion of the river steam tugs do the 
hauling. Their normal train consists of 5 barges, of 


825 tons capacity each, or a total useful load of 4,125 
tons per tug. 

The problem of hauling these trains by electricity 
was not in itself very difficult, but it was complicated 
somewhat by certain local conditions. There are nu- 
merous obstacles along the top of the canal wall, 


Locomotive and Train of Barges. 


such as machinist’s houses near the locks, etc., which 
made the passage of a normal locomotive practically 
impossible. Furthermore, on some portions of the 
line, the edge of the canal wall is the only part of 
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the right of way that is strong enough to support 
rails without going to undue expense in strengthen- 
ing the subgrade. 

Thus, the limitations of the problem shaped the 
design of the locomotive. 

The picture plainly shows it to consist of two 
trucks, joined by an overhead structure which latter 
is placed high enough above the rails to clear any 
possible obstructions. The trucks are practically 15 
feet apart, which brings them close to the edge of 
the wall wherever that is necessary. The locomotive 
is built for a maximum drawbar pull of about 7,000 
pounds and a continuous pull of 3,500 pounds. It was 
desired to have this pull exerted at as nearly constant 
speed as possible. It was considered advisable to 
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have the motor as nearly fool proof as possible. The 
three-phase motor was therefore the natural choice. 
Power is delivered in the shape of three-phase alter- 
nating currents at 7,000 volts and 60 cycles per sec- 
ond. 

The contact line is well shown in illustration Fig- 
ure 2. It consists of three copper conductors of about 
5/16 inches in diameter each, which lie loose in in- 
sulated forks on top of iron poles of special construc- 
tion. 

The locomotive collects its current by means of 
three rollers which lift the copper wires out of their 
forks as they pass. The supports are placed about 
85 feet apart. The locomotive weighs fully equipped 
about 13 American tons, 


Generation and Distribution of Electric Power and Its 


Application to Railroads” 
F. DARLINGTON 


It is the purpose of this paper to discuss the generation 
and distribution of electric power, with especial refer- 
ence to its use on railroads for the operation of heavy 
trains, such as are generally used on steam roads. 

In order to fully appreciate the engineering matters 
and commercial questions that determine the conditions 
favorable for the generation and application of electric 
power, the following facts should be kept in mind: 

Quantity of power is measured in two ways: 

First, by the peak load or the maximum momentary 
requirement, which determines the required capacity 
of the generating plant in horsepower or kilowatts. 

Second, by the amount of power in horsepower hours 
or kilowatt hours, which is determined by the average 
load upon the power plant and the length of time it is 
maintained. 

The ratio between the maximum load and the average 
load on a power plant is spoken of as the “load factor,” 
and as the term “load factor’ is used under different 
conditions for indicating other ratios, it should be un- 
derstood that in this paper it denotes the ratio between 
the average load on the plant and the maximum or 
peak load that may occur for a short period. 

Cost of Power. 

The cost of producing power naturally divides itself 
into two parts. One of these depends on the size of 
the plant required for the maximum load that it has 
to carry, and the other on the average output of the 
plant or the average amount of power produced. The 
first includes all fixed charges, such as interest on the 
cost of the plant, taxes, sinking fund, etc., reasonable 
charge for upkeep of plant and allowance for obso- 
lescence. The second includes nearly all operation ex- 
penses, such as station labor, fuel, water, and supplies 
of all kinds that go into the operation and maintenance 
of the plant, which are mainly consumed by reason of 
the operation, 

Both fixed and operating expenses of power produc- 
tion are much less per unit generated in very large 
plants, working at a good load factor, than in small 
plants, or in plants working at a poor load factor. 
This is well illustrated by all modern central station 
electric plants. 

In the Engineering Magazine for September, 1909, there 


*An address delivered before the Canadian Railway 
Club at Montreal, Feb. 7, 1911. 


is an article by Mr. H. S. Knowlton, discussing the cost 
of operating labor in electric power plants, in which the 
ratio of steam power plant, operating labor and power 
plant capacity is stated from actual results in stations 
up to 6,000 kilowatts. He indicates that the average 
operating labor per kilowatt hour output for central 
stations of 600 kilowatts capacity is about .75c per kilowatt 
hour, which falls to .30c per kilowatt hour in stations of 
6,000 kilowatts capacity. Under normal conditions, this 
cost of operating labor per kilowatt hour output will 
fall to something between .10c and .20c per kilowatt 
hour in large stations, and in very large stations, working 
at a good load factor, to somewhere about .075c per kilo- 
watt hour, or .066c per electrical horsepower hour, since 
one kilowatt hour is equivalent to 1 1-3 horsepower hour. 

While there are great variations in individual cases, 
it is reasonable to consider the cost of operating labor 
per kilowatt hour output of a 50,000 kilowatt steam plant 
as somewhere in the neighborhood of 15 or 20 per cent 
of the labor for a 1,000 kilowatt plant. 

The matter of power plant efficiency is greatly in favor 
of large plants as compared with small ones. This is 
especially true in regard to steam plants, but is also 
true to a certain extent of hydro-electric and gas engine 
plants. In modern steam turbine plants working at a 
good load factor, the fuel economy of a 50,000 kilowatt 
installation will often be better than the economy of a 
1,000 kilowatt plant in about the ratio of 1 to 2 or even 1 
to 3. There are some large steam plants working on a 
thermal efficiency, or an efficiency between the heat units 
of the fuel supplied and the heat units of electric power 
output, of 10 or 11 per cent, which is equivalent to about 
214 to 2% lbs. of best quality coal per kilowatt hour out- 
put, or 1.7 to 1.9 lbs. per electrical horsepower hour. In 
a 1,000 kilowatt plant the thermal efficiency in practical 
operation will rarely exceed about 4 per cent, which is 
equivalent to about 6 Ibs. of good coal per kilowatt hour 
output. There are, of course, a great many things affect- 
ing plant efficiency that necessarily make these figures 
very general. To get exact figures in any specific case 
it is necessary to enter into many details, such as load 
factor, type of steam plant, whether engine-driven or 
turbine-driven, whether condensing or non-condensing, 
etc., but whatever the other conditions may be, large 
capacity of a generating plant is one thing that always 
tends to cheap power production and a good load factor 
is another. 
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Load Factor on Electric Plants for Heavy Railroads. 

Plants generating power for heavy railroad operation 
generally show a poor load factor. There are several 
fairly large plants in America that are used exclusively 
for supplying power to main line railroad trains, and 
their load factors (ratio of maximum output to average 
output) are somewhere between 20 and 35 per cent, 
which means that the average load on the plant is only 
about ™% of their capacity. On this basis the fixed 
charges alone on the cost of steam plants generating 
electricity for railroad service (interest on investment, 
taxes, depreciation, etc.) are generally between .4c and 
.5c per kilowatt hour delivered. 

At such poor load factors the operating expenses per 
kilowatt hour are also very high, and in existing power 
plants for trunk line railroads the operation and mainte- 
nance, exclusive of fuel, comes to about .20c to .30c per 
kilowatt hour (except where the load is equalized and 
the peaks supplied by very heavy and costly storage bat- 
teries, which modify the results by improving the load 
factor). Fuel is the other principal operating expense in 
power production, and in existing railroad plants it 
amounts to about .11c to .155c per kilowatt hour for 
each dollar per ton for good coal. 

If power stations were much larger than the existing 
railroad plants above referred to, which are between 
10,000 kilowatts and 25,000 kilowatts each, the construc- 
tion cost per kilowatt capacity would be much less, since 
very large plants cost less per kilowatt than smaller ones. 
If a great many locomotives were supplied by a single 
plant, the load factor might often be doubled, and these 
two things together might easily reduced the fixed 
charges per kilowatt hour from .4c to .5c per kilowatt 
hour to approximately .2c or less per kilowatt hour. 
Again, because large plants can be operated and main- 
tained more cheaply proportionately than smaller ones, 
and plants working at a good load factor cost little more 
for labor and repairs than when working at a poor load 
factor, the operating labor and repairs of power plants 
for railroads might be reduced to .10c or .15c per kilo- 
watt hour, as against .20c to .30c from actual experience 
of railroad plants at poor load factors. Moreover, as 
the coal consumption per kilowatt hour is very much 
less in large plants working at good load factors than 
in smaller ones at poorer load factors, there is a chance 
for 10 to 20 per cent saving in the item of fuel. 

All of the foregoing shows that electric power should, 
wherever possible, be supplied at a good load factor, 
which may be secured by serving as many different 
operations as possible from one large station. 


Individual Power Plants. 

Each of the existing American installations for trunk 
line electric operation has its own power plant, which 
generates electricity for its individual use and for prac- 
tically nothing else. The load factor on the power 
plants is poor, excepting in two instances (the N. Y. C. 
& H. R. R. R. and the Detroit River Tunnel of the Michi- 
gan Central R. R.), where it is partially equalized by tre- 

-mendously costly storage batteries. In each of the cases 
the electrified section is relatively short, and does not 
cover what would ordinarily be a complete locomotive 
run or operating division. In each instance steam loco- 
motives take all or many of the trains to the electrified 
zone, and, except for the difficulties and danger of tunnel 
operation, could readily complete the run without the 
electric service, and at very little extra expense. It is 
obvious that electric operation on a short section, which 
breaks up an engine run and substitutes electric motive 
power for a short distance only, must be a source of 
extra expense (regardless of the superiority or other- 
wise, of electric power relative to steam power), since, 
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after a steam locomotive has made the 80 or 90 miles 
of an ordinary engine run of 100 miles, more or less, 
for which it is adapted, it will not entail much additional 
cost to complete the run with the steam locomotive. To 
install an entirely new motive power system for a few 
miles of operation must always be disproportionately 
expensive, 

A projected electrification of importance has recently 
received considerable public notice. It is the electrification 
of all the steam railroads within the metropolitan district 
of Boston, upon which subject the principal railroads en- 
tering Boston have made reports to a special commission 
appointed by the Massachusetts Legislature. These re- 
ports give estimates of the equipment cost and operating 
expense for the electrical operation of all steam railroad 
trains within the metropolitan district; and as the pro- 
posed power plants are to be used for railroad work 
only, they show very poor load factors. Under these 
conditions, where electric operation is not to replace 
steam locomotives for an entire locomotive run, but only 
to take up the work of steam locomotives at or near 
the metropolitan district lines (irrespective of the end 
of the usual engine run), the report of the railroad com- 
panies that the cost of electrification would be much 
heavier than the saving in operating would warrant, 
should seem entirely reasonable. 

‘To be continued in the July issue. 


1,500-VOLT EQUIPMENT FOR PIEDMONT & NORTH- 
ERN RAILWAY. 


The Piedmont & Northern Railway, a subsidiary 
company of the Southern Power Company, Charlotte, 
North Carolina, has ordered from the Westinghouse 
Electric & Manufacturing Company all the substa- 
tion and car and locomotive equipment for its 125- 
mile interurban line, which will be,operated with di- 
rect current at 1,500 volts. 

The aggregate cost of the equipment ordered is ap- 
proximately $400,000. It includes ten 500 kilowatt 
motor-generator sets for the substations, twenty-three 
quadruple 90 horse power car equipments, and four- 
teen 55 ton electric locomotives, which will be used 
for hauling freight trains. 

This new line, which is now under construction, 
will connect Charlotte and Kings Mountain, North 
Carolina, and Spartanburg and Greenwood, South 
Carolina. It will have some long steep grades, but 
each of the locomotives is to be of sufficient capacity 
to haul a train of 800 tons. They will be equipped 
with four interpole motors geared to the axles. 

Electrification of the Broad Street Terminal line of 
the Pennsylvania Railroad in Philadelphia is contem- 
plated, according to press reports. It is proposed to 
have all trains drawn by steam locomotives start from 
the West Philadelphia station where through trains 
now stop without going into Broad Street. The sta- 
tion at Broad Street will thus become a terminus for 
a heavy suburban traffic with trains operated chiefly 
on the multiple unit system. 


AN ERROR CORRECTED. 


In the abstract of Mr. W. S. Murray’s paper on the 
New Haven electrification, which appeared in these col- 
umns last month, the figures on coal consumption of 
passenger locomotives were credited to Messrs. Stilwell 
and Putnam. This was incorrect, as these ‘figures were 
given by Mr. Murray in the discussion upon the paper 
by the above-mentioned gentlemen, and were the result 
of his own investigation. 
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Railway Shop Series IJ —C. & N.-W. Railway 


The principal shops of the Chicago & North-Western 
Railway Co. are located at West Kinzie St. and Fortieth 
Ave., Chicago, IIL, and cover an area of approximately 
three-quarters of a mile in length by one-half of a mile 
in width. These shops are equipped to do all sorts of 
locomotive and car repairing and building. Electric pow- 
er is used for driving about 85 per cent of the machinery. 

Practically every make of motor is represented in the 
equipment, although there are more Westinghouse mo- 
tors in use than any other kind. All of the current re- 
quired in these shops is generated in the railway’s own 
power house, continuous current at 110/220 volts on 
the three wire system being used. The only exception 
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and chutes are provided to carry it down to the stokers 
in the usual manner. Ashes are taken out below the 
grates by means of small cars. 

The engine room contains all of the power generating 
and controlling apparatus. The main generators are 
500 K. W., 250 volt, D. C. machines, one being made by 
the General Electric Co. and the other by the Westing- 
house Electric and Mig. Co. Both of these machines are 
driven by Allis-Chalmers vertical cross-compound engines 
of 700 H. P. each. These sets are located along the 
south side of the engine room, and two smaller sets are 
directly opposite on the north side. These latter consist of 
vertical, compound Ball engines of 225 H. P., each of 
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General Layout of Chicago & North-Western Shops. 


is a small 1100 volt A. C. line 
house. 

These shops were started about the time of the Chi- 
cago fire, and most of the old buildings erected in 1873 
and 1875 are still standing and in use. The growth of 
these shops has been steady and has kept pace with the 
development of the road. 

Power Plant and Distribution System. 

The power station is located southeast of the geo- 
graphical center of the shops and slightly south of the 
center of gravity of the power load. The building is of 
brick, as are practically all of the important buildings, 
and is approximately 110 ft. by 175 ft. in size. It is 
divided into three sections, the north end being the boiler 
room, the central section containing the engines, gener- 
ators pumps, etc., and the newer south section being 
used largely for storage. 

The boiler room contains eight Babcock and Wilcox 
250 H. P. water tube boilers, arranged in pairs and 
equipped with Green grates and stokers. Originally 
each pair of boilers carried a 66 in. by 100 ft. steel 
stack, but these have all been superseded by a single brick 
siack 8 ft. 6 in. in diameter by 180 ft. high. Coal is 
brought direct to the building in cars and unloaded by 
hand into a conveyor at the north end of the building. 
Steel hoppers, overhead in the boiler room, store the coal 


running to the freight 


which is direct-coupled to two General Electric 75 K. W. 
125 volt D. C. generators. A compensator set is also 
provided, consisting of two 12% K. W. 125 volt West- 
inghouse generators coupled together. The 1100 volt 
A. C. circuit spoken of is obtained from a motor gen- 
erator set consisting of a 60 K. W. Warren alternator 
direct coupled to a Sprague-Lundell 50 H. P. 220 volt 
motor. A General Electric starter controls this motor. 
The pumps in this power station are as follows: 

One Fraser and Chalmers steam driven cross com- 
pound, two stage air compressor delivering 1,500 
cu. ft. of free air per minute at a pressure of 90 
Ibs. per sq. inch. 

One Sullivan Machinery Co. steam driven com- 
pound, two stage air compressor delivering 2,450 
feet of free air per minute at 90 lbs. pressure. 

Dne Deane hydraulic power pump for operating tools 
in shops. This pump delivers oil instead of water 
for this purpose and provides a pressure of 1,600 
Ibs. per square inch. 

Two Fairbanks-Morse hydraulic service pumps pro- 
viding the general water supply at 40 lbs. pressure. 

One Fairbanks washout pump for the round houses. 
Pressure, 120 lbs. 

Two Stillwell-Bierce and Smith-Vail 14 in. by 15 in. 
by 10 in. boiler feed pumps. 
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A large panel has been placed in the engine room 
containing gauges for all of the systems. They include 
both indicating and recording gauges of various kinds for 
water, steam, air and oil lines. This panel is near the 
entrance to boiler room and is entirely separate from the 
electrical switchboard. 

The average load on this station ranges between 2,500 
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15 boxes located throughout the shops, and the automat- 
ic telephone system connects with 32 stations. 

The upper section of the main switchboard also con- 
sists of seven panels, four of which are blank to allow 
for extensions. Of the others, one is a totalizing panel 
containing two Sangamo integrating wattmeters, two 
Bristol recording meters and two Westinghouse graphic 


Chicago Shops of Chicago & North-Western Railway. 


and 3,800 amperes during day working hours and between 
500 and 1,000 amperes at night. About 20 per cent of the 
day load is for lights while nearly all of the night load 
is for that purpose. With the exception of the line of 
running to the new locomotive machine shops all of the 
distribution lines are overhead. One million circular mil 
“Okonite” cables are used for overhead lines, while the 
underground line is insulated with varnished cambric and 
lead covered. No substations are required as the shops 
are very compactly located and distances are all short. 
The main switchboard is of marble, in two sections, 
placed one above the other, and is located at the east 
end of the generating room. The lower section consists 


Interior of Power Plant—Switchboard. 


of seven panels, six of them controlling the D. C. genera- 
tors and the center one controlling the compensator set. 
The generator panels each contain a Weston illuminated 
dial ammeter, a Sangamo switchboard type recording 
wattmeter and an I. T. E. circuit breaker in addition to 
the rheostats and main switches. Two voltmeters are 
mounted on swinging brackets at the left end of the 
board. The rear of this board is enclosed by a screen, 
and behind it are the fire alarm and telephone controlling 
stations. The Gamewell fire alarm system consists of 


meters. The two other panels are the feeder controlling 

panels, containing the necessary switches for operating 10 

feeder circuits. The positive and negative switches are 

on separate slabs, and a voltmeter is located on a swing- 

ing bracket at the left end of the board. The feeders are 

all carried from the switchboard through iron conduits. 
Locomotive Shop. 

Strictly speaking, the C. & N.-W. Ry. has no locomo- 
tive shop, but rather a series of shops. The main ma- 
chine shop is a one-story brick building 120 ft. wide by 
522 ft. long, built in 1873. It has an annex 100 ft. by 120 
ft., built in 1899, and an addition along the west side, 


Interior of Power Plant—Showing Engines and Generators. 


built in 1906. A passageway runs down the center of 
the building, along which two monorail or “walking” 
cranes travel. These cranes were designed by the en- 
gineers of the company and consist of a truck carrying a 
swiveled upright mast and adjustable boom. The smaller 
one contains one motor, but the larger one has four mo- 
tors and is a remarkable piece of apparatus. This will 
be described in detail at a later time, as it is worthy of 
special attention because of its value in places where 
overhead traveling cranes cannot be installed. 
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On the east side of the main aisle are 24 tracks with 
pits, extending into the machine shop from the transfer 
table along the east side of the building. All of these 
extend to the center aisle, and may be served over about 
one-half their length by the special cranes above men- 
tioned. Along the west side of the building is the machine 
_tool section containing the following equipment: 

TABUESL. 
LOCOMOTIVE MACHINE SHOP TOOLS. 


Motor 
NO. Name— lek ae 
1 SEte Goins 14th planeremrr toe tee ctr teernt 25 
16 02int “SlOtter se aenserecrecttoni ne erence ernie: 40 
1—=502in. slotter) sc c.8 Bos eee ee eens eet teacl 35 
1—Srst. Gain exe S410. planets correo eee ae ete 35 
1—24-in, [Shapers ; aco ttew cerca ea cles el eet a 10 
DJ whole 0) am. OlinNaen mac ooseen tenn dn cond comonindS 35 
jae NP hok oe Tok Me AON emins onde Ho sO dae ooo Onl Osomc 25 
GEES abmUNhipRodes yds s vio nabe sooo Ono OO Domogo oo 3 
I—Gylinder -boring’ “machine. ©... ci jeere eee ie eet 25 
14 Oetn Sen gine; Lathe tac «1 commen alee at ree atten Ve 7) 
TSEC shah UO Ee ru cadc Aue Gd aino >. ca CoM Woods apoio 10 
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{—=S6=inaRelleny, Sil Md etjecuss. 9 cee mr eetnie neil 74 
{==AR Amox 10) ft, 2 planery. a.m «het eee 25 
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Also the following machine tools driven by belts from line 
shafting: 

2-20 in, << 12 ft, planers: 
1—60 in. x 16 ft. planer. 
3—1-in. drill presses. 
1-48. inex 15 it. planer. 
1—4-spindle bolt turner. 
1—18-in. emery grinder. _ 
1—6-spindle tapping machi 
1—=13-1n. shaper: 
4—-Bolt cutters. 
4—Small drill presses. 
1—30-in. emery grinder. 
1—50-in. boring mill. 
1—Small emery grinder. 
1—Link grinder: 
2—36-in. lathes. 
2—20-in. lathes. 
1—=10-in- lathe: 


2—24-in. emery grinders. 
1—25-in. shaper. 
2—50-in. boring mills. 
2—37-in. boring mills. 
1—Double head drill press 
1—18-in. shaper. 

2—2-in. drill presses. 
2—¥4-in. drill presses. 
2—12-in. slotters. 
1—16-in. slotter. 
3-30 Calta platens: 
133 ins sx 1G.it. planer: 
2—22-in. lathes. 

1—36-in. lathe. 

1—42-in. lathe. 
2—Wheel turning lathes. 
1—40-in. lathe. 


2—24-in. lathes. 1—16-in. shaper. 
9-—32-1n. lathes. 1—26-in. lathe. 
1i—30-in. lathe. 1—24-in. emery wheel. 


3—28-in. lathes. 1—17-in. lathe: 


1—16-in. lathe. 

The larger machines are driven by individual motors 
and the line shaft driving the smaller ones is divided into 
four sections, each of which is driven by a 35 h. p. Gen- 
eral Electric motor. The annex at the north end of the 
locomotive machine shop contains the machines given on 
the following list, the brass department being located in 
the galleries of this section. There are 48 motors total- 
ing 783 h. p. in this building. 

TABLE II. 
LOCOMOTIVE MACHINE SHOP ANNEX TOOLS. 


1—96-in. boring mill—35 H. P. motor. 

3—21-in. lathes, each—10 H: P. motor. 
Following driven from line shafts: 

1—96-in. boring mill. 

1—88-in. boring mill. 

130 ine oo Seite planet. 

1-36 in. x 9 it. planer: 

1—5-spindle drill press. 

1—48-in. boring mill. 

2—50-in. boring mills. 

1—22-in. lathe. 

2—2-in. drill presses. 

1—8-spindle drill. 

1—24 in. x 10 in. milling machine. 

1—24-in. emery grinder. 

3—32-in. lathes. 

1—26-in. lathe. 

2—40-in. lathes. 

1—24-in. Newton saw. 
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3—21-in. lathes. 
2—24-in. shapers. 

Also the following in the Brass Department: 

1—20-in. shaper. 

3—Small milling machines. 
1—24-in. lathe. 

4—16-in. lathes. 

2—24-in. emery grinders. 
8—Automatic screw machines. 
1—6-in. lathe. 

2—20-in. lathes. 

8—18-in. lathes. 

1—42-in. grinder. 

The boiler shop lies next north of the machine shop 
and is 120 ft. wide by 300 ft. long. There are 14 tracks 
entering this building from the transfer on the east. 
Along the west side of the center aisle are the bending 
rolls, shears, punches, etc., and an acetylene welding out- 
fit. There are three overhead traveling cranes in this 
shop, one 25-ton and two 10-ton, one of the 10-ton cranes 
being over the machine tool section and the others over 
the main room. One of the line shafts is driven by a 
25 h. p. motor and the other by a 15 h. p. motor. At the 
north end of this shop is located the equalizer for the 
hydraulic system. There are four motors in the boiler 
shop, aside from the crane motors, totaling 80 h. p., 
and the tool equipment is as follows: 

SUMBIE 12, EL 
BOILER SHOP MACHINE TOOLS. 
1—Sheet roller driven by 25 H. P. motor. — 

The following belt driven: 

1—4-ft. grinder. 
1—6-spindle drill press. 
1—Single-spindle drill press. 
1—34-in. punch. 

1—4-ft. blower. 

1—12-in. shear. 

2—5£-in. punches. 
1—13-in. shear. 

1—18-in. emery wheel. 
3—Hydraulic presses. 
3—Cranes, motor driven. 

The locomotive tank and wheel shop is 80 ft. by 344 ft. 
and lies east of the boiler shop near the roundhouses. 
There is a 25-ton overhead crane here and eleven tracks 
enter the building from the transfer on the west side. 
The line shaft is driven by a %5 h. p. motor and the 
total capacity of the 6 motors in the shop is 107 h. p. 
without the crane motors. The following tools are in- 


stalled here: 


LA Bile LY: 
TANK SHOP MACHINE TOOLS. 
ps Motor 
No. Name— ESP 
J—8-in. Sh@ar coc. ac oc des sae ae Oe 5 
1—20-ft. sheet -rollier...). ofits. us deecee ee eee 5 
I——138=in. Shear... 5 kek se & acai ee ee 5 
1—Se-in, ptinch cde. cag we on cc sows cece eee 5 
1—%-in. punch ..¢ 2 ces. cndssces ee cee és 


And the following belt driven: 
1—18-in. emery wheel. 
1—10-ft. sheet roller. 
1—Angle iron cutter. 
1—5-in. punch. 1—48-in. boring mill. 
1—36-in. wheel lathe. 2—32-in. axle lathes. 

Two new buildings for locomotive machine shops have 
recently been erected and will be ready for occupancy 
soon. These lie northwest of the old machine shops and 
near the freight yards. The main machine shop is 189 
ft. by 362 ft., while the building for the stripping and 
wheel shops is 189 ft. by 150 ft. These buildings are of 
brick and steel with large window areas and are up-to- 
date in every respect. Large machine tools with direct 
connected motors are being now installed. A separate 
description of these will be given later. 

Freight Car Shops. 

One building, 80 ft. by 302 ft., is the only shop used ex- 
clusively for freight cars, although the car erecting shop 
is also used for freight as well as passenger cars. The 


1—18-in. emery wheel. 
1—Wheel press. 
1—38-in. boring mill. 
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latter shop is approximately 100 ft. by 475 ft. in size and 
lies to the west of the other car shops. The entire group 
of car shops lies in the western portion of the grounds, 
six tracks passing through the erecting shop from end to 
end. Fourteen tracks enter the freight car shop from the 
transfer on the east side of the building. These latter 
tracks also extend through the five buildings of the pas- 
senger car shops which he just east of the freight car 
shops and the transfer just mentioned. The freight car 
repair shop was built in 1875 and the car erecting shop 
was built in 1902, both of them being of brick, one story 
high, with skylights. 

The car machine shop is located north of the erect- 
ing shop and occupies the east half of a one-story brick 
building 80 ft. wide by 308 ft. long. Two tracks enter 
this building from the west and connect with a north and 
south transfer track through turntables, this latter track 
going south to the erecting shop and connecting to the 
tracks running east through the car shops. The follow- 
ing machine tool equipment is provided for this machine 
shop and three motors totaling 205 h. p. are installed: 

TABLE VY. 

CAR MACHINE SHOP TOOLS. 
10—Bolt threading machines. 
6—Engine lathes. 
10—Drill presses. 
9—Axle lathes. 
3—Wheel turning lathes. 
6—Wheel boring mills. 
6—Wheeling boring mills. 
3—Wheel presses. 

All of the above are operated from line shafting driven by 
a 35 H. P. and a 90 H. P. motor. 


Passenger Car and Paint Shops. 

Five buildings are devoted to passenger car building 
and repairs. These buildings lie along the southern edge 
of the shops, between the freight car shops just de- 
scribed and the central power station. The repair shop, 
paint shop and two varnish shops are one story high, and 


Locomotive Shop—Special Monorail Crane. 


a single two-story building contains the tin, glazing, up- 
holstering and general repair departments, etc. 

Fourteen tracks run through all of them except the 
two-story building, this having three tracks. Two trans- 
fers run between the car buildings, one between the 
freight and passenger repair shops and one between the 
paint and varnish shops. A third lies east of the second 
varnish shop. 

In addition to various portable tools there are 6 motors 
totaling 30 h. p. in the passenger car shops for machine 
tools. 
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The locomotive paint shop is located just south of the 
Galena Division roundhouse and east of the main locomo- 
tive machine shop. It is a one-story brick building 66 ft. 
wide by 200 ft. long and was built in 1902. 

Blacksmith Shops and Foundry. 

There are two blacksmith shops at this plant, one for 
locomotive work near the east end of the yards, and 
among the roundhouses, and the other, for car work, lo- 
cated near the west end of the yards and just north of the 
car shops. The locomotive blacksmith shop, 80 ft. wide 
by 400 ft. long, and built in 1873, is a one-story brick 
building. There are 6 steam hammers in this shop in 
addition to many small tools. Five motors totaling 190 
h. p. are provided, a 25 h. p. operating the line shaft and 
a 50 h. p. driving the main fan. The smith shop for the 


Machine Shop. 
car department is 80 ft. wide by 308 ft. long and is a 


one-story building erected in 1875. One 25 h. p. motor 
here is all that is required. The machine equipment for 
these. shops is as follows: 
TABLE VI. 
BLACKSMITH SHOP TOOLS. 
Locomotive Department. 


Motor 
No. Name— ESP: 
Mee TREE SVG AT neta rsse tare carole uae Wuleme eueuebar eed tedettre tone hater akecetele 35 
eed CET LEC ELOTIN SA Wore. oicvelere «suse lorercuel eloieetecsichohersLannteveyiele 25 
IL SIbeiees IMO ee coos cuadods too DonoD om Oe neo sone 75 


The following are belt driven: 
1—30-in. lathe. i—Emery wheel. 
1—31-in. lathe. 3—Bull-dozers. 
1i—Large shear. 1—36-in. grindstone. 
1—Forging machine. 41—1-in. drill press. 
1—Bolt maker. 3—Spring makers. 

The other equipment is: 
6—Steam hammers. 12—Oil burning furnaces. 
1—Bradley hammer. 25—Forges. 


Car Department. 
15—Forges. : 
2—Rivetting machines. 
10—Oil burning’ furnaces. 
4—Bolt headers. _ 
4—Forging machines. 
5—Bradley hammers. 
5—Punches and shears. 
1—Bull-dozer. 
2—Steam hammers. 
2—30-in. blowers. 
1—40-in. suction fan—25 H. P. motor. 

The only foundry at this plant is for brass castings 
and occupies a space 80 ft. by 140 ft. in a building just 
west of the locomotive tank and wheel shop and north 
of the locomotive blacksmith shop. A 385 h. p. motor 1s 


installed here. 
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Planing Mill. 

The planing mill is in two sections, one of them oc- 
cupying both floors of a building 80 ft. wide by 308 ft. 
long and the other filling a space 80 ft. wide and 150 ft. 
long, in the west end of the building previously mentioned 
as containing the car department machine shop. Two 
tracks run into each of these buildings, and extra precau- 
tions against fire have been taken by installing a com- 
plete automatic sprinkler system throughout. These 
buildings lie north of the large car erecting shop at the 
west end of the yards and were built in 1875. The ma- 
chine equipment is as follows: 


TAB EE vais 
PLANING MILL MACHINERY. 

2—Planers and matchers. 2—Double-head shapers. 

2—24-in. circular rip saws. 4—Sticking machines. 

3—Cut-off saws. 2—W ood-turning lathes. 

2—Gainers. 

2—Vertical 4-spindle drills. 

1—End sill tenoner. 

i—Double-head surfacer. 

1—1-in. band saw. 

2—Hollow chisel mortisers. 

2—Horizontal 4-spindle drills. 

1i—Saw Filer. 

5—Jointers. 

2—Universal wood workers. 

All of the above are in the large mill, which is driven by 

a steam engine. Scrap is used for fuel and a separate plant 
is located near mills for this purpose. The small mill con- 
tains the following machines: 

1—Rip saw. 

2—14-in. cut-off saws. 

1—36-in. 4-side sill planer and matcher. 

2—4-side stickers. 

1i—Boring mill. 

A 50 H. P. motor is used here in addition to the power 

from the steam engine above mentioned. 


Roundhouses and Stores. 
There are three roundhouses here, an old one contain- 
ing 88 stalls used for Wisconsin Division, a new one 
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large coal pockets at the east end of the grounds. A 
two-story chemical and testing laboratory stands near 
the power station and the paint mill is near the car shops. 
The C. & N.-W. Ry. makes all of its own paint, both red 
and yellow. One 90 h. p. motor is used to drive this 
mill, which contains one crusher and six paint grinders. 

In the same building with the brass foundry are the 
tin shop, pipe shop, flue shop and locomotive carpenter 
shop. One 35 h. p. motor is used in the carpenter shop 
and two motors with a combined capacity of 45 h. p. 
are installed in the flue shop. 


Shop and Yard wighting. 

The lighting system is the result of gradual develop- 
ment. At present three kinds of lamps are in use, car- 
bon incandescent, enclosed are and Cooper-Hewitt mer- 
cury vapor lamps. The accompanying table gives the 
number and location of the various types of lamps, and 
it will be seen that good lighting is provided. Many of 
the machine tools have individual lights and large num- 
bers of portable lamps with flexible leaders are installed. 
The only Cooper-Hewitt lamps are 25 in the locomotive 
department machine shop, and 7 in the boiler shop. Yard 
lighting is accomplished by 200 incandescent lamps and 
45 enclosed arc lamps, hung from brackets or from poles 
and span wires at various places about the grounds . 


Miscellaneous. 

A noticeable feature of these yards and shops is the 
special care taken in providing against and for fighting 
fire. Sprinklers are installed wherever practicable, nu- 
merous hydrants are placed about the yards and hose. 
racks are located in the shops. A fire engine roadway 
runs through the grounds, passing all important shops. 

Fire alarm stations are placed in all of the large build- 
ings and many small ones and at intervals about the 
yards. 
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with 24 stalls for Wisconsin Division and one with 39 
stalls for the Galena Division. The latter stands east of 
the central power station and south of the other two 
round houses. These buildings are of the usual construc- 
tion and are fitted with electrically operated turntables. 
Six motors totaling 105 h. p. are installed in the round- 
houses. 

Numerous storage buildings are located throughout 
the shop yards, the most prominent being the iron and 
steel storehouse, 58 ft. by 300 ft., general storehouse, 50 
ft. by 300 ft., record building (fireproof), and the two 


Cooper-Hewitt 


Another good feature is the provision for safeguarding 
employees from accident. Guards are placed about the 
most dangerous moving apparatus and large viaducts 
have been built over the railroad tracks south of the 
plant. The grounds are well kept and equipment and 
supplies of all sorts are arranged in good order and at 
convenient places. 

The writer desires to extend his thanks to Mr. George 
Murray, chief electrician of these shops, for his courtesy , 
in furnishing much of the information here given, and. 
to various others who made this description possible. 


- (Continued from the May Number) 
Listening In. 

The second requirement in a railway telephone system 
is a means whereby any number of stations can simul- 
taneously listen in. In giving a value to a certain quality 
and volume of transmission it is said to equal a certain 


number of miles of cable. This means that the number 
of miles stated is such that when standard instruments 
are used for this distance over No. 19 gauge telephone 
cable of 0.06 microfarads capacity per mile, the value 
of transmission will be the same. It is considered that 
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Fig. 7.—Early Form of Sub-Station Circuit. 


the commercial limit of good transmission is 30 cable- 
miles. This value can be equated in terms of any other 
kind of circuit. One mile-cable loss is equivalent to the 
loss sustained in 16 miles of No. 9 B. & S. copper, and 
as this is the standard size of wire used on despatching 
circuits, it will be seen that the line may be 480 miles 
long before the so-called commercial limit is reached. 
This is considerably longer than any of the circuits in 
use, there being but few over 250 miles in length. There 
is, therefore, a surplus of transmission available which 
can be taken advantage of in arranging circuits to per- 
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Fig. 8.—A Circuit Later Developed. 


mit several operators to listen in simultaneously, The 
loss occasioned by the selector bridges is almost neglig- 
ible, the impedance to talking frequencies of the ordinary 
selector being about 90,000 ohms. This value is such 
that the loss sustained when forty selectors are across 
the line is only one mile of cable. 

The first form of substation talking circuit used on 


*From a paper before the A. I. E. E. 
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train wires was the standard local battery circuit, which 
is schematically shown in Fig. 7. It will be seen that 
during conversation, the condenser, receiver and secon- 
dary of the induction coil are in series. The resistance 
of the secondary of the coil used was 20 ohms, and of 
the receiver 70 ohms, a two-microfarad condenser being 
used in series. The total impedance of this bridge to 
talking current is approximately 600 ohms, about 300 
ohms of which are active for receiving purposes. It 
is obvious that when a number of these sets are bridged 
across the line at once, the joint impedance of the parallel 
paths is very low and the transmission correspondingly 
difficult between widely separated stations. 

The first step towards overcoming this difficulty was 
to raise the impedance of the talking bridge by the use 
of a different induction coil, wound with a low primary 
and a high impedance secondary. This bettered matters 
somewhat as the higher resistance bridges produced a 
more even distribution of the talking current from the 
despatcher’s office, and would give better outgoing trans- 
mission from the substations. Although the despatcher’s 
voice currents were undoubtedly better distributed among 
the bridges with this arrangement, still, due to the fact 
that the bulk of the impedance in the bridges was in the 
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secondary of the coil; the receiver having a resistance 
of but 70 ohms, the transmission gain was very slight. 

The next obvious step would be to maintain the high 
impedance in the talking bridge but put as much of this 
impedance as possible in the receiver. If this were done, 
however, the high impedance receiver in series with the 
secondary of the induction coil would reduce the out- 
going transmission from the substation to an objection- 
able extent. It was then determined that the best re- 
sults, both for receiving and transmitting, would be 
obtained by installing a switching arrangement at the 
substation so that when the switch was in one position 
the circuit was in the best possible condition for receiv- 
ing, and when in the other position was in the best pos- 
sible condition for transmitting. The circuit developed 
is shown in Fig. 8, the circuit to the left representing the 
despatcher’s station and to the right the way station, 

Message Circuits. 

The requirements of message circuits are similar ex- 
cept that selective signaling must be capable of being 
performed by any operator on the line, and it must be 
possible to signal all the operators at the same instant. 

The telephone has been in use for message work on a 
number of wires in which all the calling is done by one 
operator, thereby differing somewhat from telegraph 
operation. Circuits, however, have recently been de- 
veloped for inter-communicating work which give satis- 
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factory service. Probably the one having the widest 
margin of operation was developed in connection with 
the step-by-step selector and is shown in Fig. 9. 

The condensers and retardation coils at the despatch- 
er’s end, for reducing the noise of sending, are ar- 
ranged practically as in the standard key, so connected 
that its operation will place impulses on the line from 
ground through the center of the resistance, over both 
sides of the line, through the point A, thence through 
the battery and sending relay to ground. The operation 
of this relay places current impulses on the line and op- 
erates the selectors at the various stations, the selector 
used being the standard type used on train wires. Modi- 
fications of this circuit arrangement are in use_for this 
purpose but the difficulty that has heretofore been en- 
countered has been that with a grounded relay, the line 
leaks are liable to be sufficient to either operate the re- 
lay or hold it in its operated position 

The glass insulators on the pole line along the right 
of way of a railway are constantly subjected to the smoke 
and soot from the locomotives. This causes the instla- 
tors to become permanently coated with soot and when 
wet weather sets in, the leaks to ground on railroad lines 
probably average considerably higher than in commer- 
cial practice. The circuit shown was designed to neutral- 
ize as much as possible the effects of line leakage in so 
far as it affected operation. It will be noted that when 
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any station is sending, current flows from ground of that 
station over the upper line wire as shown in the figure, 
to a normally closed contact of the relay, through this 
contact to the point A on the lower line wire, and then 
through battery and relay to ground. The contact ar- 
rangement is such that the making of the normally open 
contact cuts off the current from the upper line wire and 
doubles the resistance for grounded current, thereby 
cutting the current through the relay in half. The re- 
lay being in its operated position, this current is suffi- 
cient to hold it. The first effect of line leaks would be 
to hold the ground relay closed when it was operated. 
The arrangement shown largely overcomes this tendency. 

The taper resistances used in connection with the key 
at the substation are arranged so as to give the grounded 
relay the same current from any substation. The curves 
shown'in Fig. 10, show the margins of operation of this 
system for various lengths of line and operating voltages. 
For an average line of 130 miles and 160 volts, the line 
leaks can be as low-as 125,000 ohms per mile, without 
interfering with operation. This is equivalent to about 
960 ohms ground leak, which is a value that would 
seldom be met with in practice. 

Block Circuits. 

For block wires no new features are required. Many 
roads are using existing telegraph wires between blocks 
for ground telephone circuit. If a satisfactory loud- 
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speaking receiver could be produced, it would undoubt- 
edly be very generally used for blocking purposes, as it 
would do away with the necessity for a signaling device. 
Some receivers of this sort have been developed and are 
now being tried out. 

In addition to the service performed by the telephone 
on railroads, as has been described in this paper, it has 
facilitated railroad business in several other ways. Tele- 
phones are used very extensively at sidings. These tele- 
phones are generally connected with the despatcher’s 
wire and train crews can immediately get in touch with 
the despatcher, and a great amount of time can be saved. 
There has been put on the market a semaphore type of 
signal in the base of which is mounted a telephone and 
selector equipment. In case the despatcher wants to stop 
a train and call the conductor to the telephone, he can 
do so by operating the selector which throws the signal. 

Portable telephones have also come into pretty gen- 
eral use. On some roads, every train carries a portable 
telephone and a line pole. The line pole is jointed for 
convenience in carrying and can be quickly assembled 
for use. It is equipped with two metallic hooks at its 
upper end which the conductor can connect with the 
despatcher’s wires on the pole line and thereby get 
into communication with him. 


RAILWAY TELEGRAPH SUPERINTENDENTS’ AS- 
SOCIATION CONVENTION POSTPONED. 

The annual convention of the Association of Railway 
Telegraph Superintendents will be held in Boston, Mass., 
at the Hotel Brunswick June 26-30 instead of June 19- 
24, as previously announced. The change has been made 
at the request of several members of the association who 
found the later dates more convenient. 

The following papers have been announced by the 
committee in charge of the program: 

“Development of Telephones for Train Dispatching 
and Other Railway Work,” by Mr. G. K. Heyer, of New 
York. 

“Co-operation Between Railway People and the Com- 
mercial Companies,” by Mr. W. P. Cline, Supt. Tele- 
graph, Atlantic Coast Line R. R., Wilmington, N. C. 

“Economy of the Telephone in Railway Service,’ M. 
E. Launbranch, Chicago, Ill. 

“Here Are Some Hints,” W. J. Camp, electrical en- 
gineer, Canadian Pacific Railway, Montreal. 

There will also be a report from the Committee on 
High Tension Crossings, of which Mr. G. A. Cellar, 
superintendent of telegraph of the Pennsylvania Lines 
West of Pittsburg, is chairman, and from other regular 
committees of the association. 

Inquiries in regard to the convention should be ad- 
dressed to Mr. P. W. Drew, Room 306, 112 W. Adams 
St., Chicago, Ill., who is secretary of the association. 


THE C., B. & Q. EXTENDS ITS TELEPHONE TRAIN 
DISPATCHING SYSTEM. 

The Chicago, Burlington & Quincy Railroad, which 
was one of the first to use telephones for train dispatch- 
ing, has just placed an order with the Western Electric 
Company for twenty-seven of their new selectors and 
associated telephone equipment for use on its St. Joseph 
Division. 

This new circuit will be installed between Kansas City 
and Napier, Mo., a distance of 96 miles, and the dis- 
patcher will be located at St. Joseph. For use with the 
telephones on this division a supply of the new Western 
Electric moisture-proof cords have been ordered. 

When this equipment is installed the C., B. & Q. will 
be operating over 2,700 miles of track by the telephone. 
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Interior Conduits 


Supplementary to the paper and discussion on ‘‘Con- 
duit in Railway Service,’ which appears in another place 
in this issue, are the following descriptions of some of 
the leading kinds of interior conduits. 


GALVANITE. 


Galvanite, manufactured by the American Conduit 
Company, of Pittsburg, is a mild steel tube from which 
all foreign matter and irregularities have been removed. 
The outside protection against corrosion is a pure metal- 
lic zinc coating deposited by the galvanizing process. 
The galvanizing process consists of immersing the steel 
to be galvanized in a bath containing salts of zinc. On 
the passage of an electric current through this bath, pure 
zinc is deposited on the steel. The interior of the con- 
duit is enameled. It is claimed that this enamel is es- 
pecially tough and elastic and is not affected by ex- 
tremes of heat or cold. Zinc coated pipe bond well with 
concrete and thus acts as a reenforcement in this type 
of construction. 


GREENFIELD FLEXIBLE STEEL CONDUIT. 


This conduit, manufactured by the Sprague Electric 
Works, is constructed of rolled strips of steel, so 
formed that the inner and outer walls are both 
smooth. These strips, which are first coated with a 
protective layer of zinc by the galvanizing process, 
are wound spirally upon each other in such manner 
as to interlock their concave surfaces, and present 
their convex surfaces both interior and exterior. 

This conduit can be bent in any direction without 
destroying its circular cross section. Joints are made 
by clamps instead of by threading. Its adaptability 
is especially advantageous in wiring old buildings. 
This conduit is also manufactured with wires en- 
closed, either one or two conductors being furnished. 


SHERARDUCT. 


Sherarduct, made by the National Metal Moulding 
Company, of Pittsburg, Pa., is so called from the fact 
that the protective layer of zinc is deposited by what 
is known as the “sherardizing process.” ‘The process 
consists of placing the iron or steel to be coated in an 
air tight tron drum and packing it with very finely 


“National” 


Metal Moulding. 


divided zinc particles. The drum is then placed in a 
furnace and “tumbled,” while the temperature is grad- 
ually brought up to 800 degrees F. The drum is then 
removed and allowed to cool gradually. 

This heating causes the zinc to form an alloy with the 
iron at the point of contact, and to be deposited in a 
_ thin layer over the surface of the alloy. It has the addi- 
tional beneficial effect of annealing the metal so that it 
is easier to bend and less likely to crack or break. The 
zinc layer is deposited inside and out, and it is claimed 
for the alloy that its resistance to corrosive action is 
much greater than that of zinc alone. 
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_ After the sherardizing process, a transparent enamel 
is applied to the interior, making the surface smooth. 


Sherarduct. 


An oil finish is then given both inside and out, and the 
interior is soap-stoned. 

This company also manufactures a metal moulding of 
handsome appearance, which is protected from corro- 
sion by the sherardizing process. 


X-DUCT. 


The distinctive feature of this conduit, which is made 
by the American Circular Loom Company, of Boston, 
Mass., is the coating of copper which is applied to the 
outside of the pipe under the zinc. This coat is applied 
to the clean steel and covers every particle of the sur- 
face with a very thin layer. Upon the copper is de- 


X- Duct. 


posited a layer of zinc. It is claimed that the bond 
between copper and steel and between zinc and copper 
is better than that between steel and zinc, and that for 
this reason the zinc protective coating is less likely to 
flake off. The interior of the pipe is lined with enamel 
as in other conduits. 


VICTOR-BALATA AND TEXTILE BELTING 
COMPANY. Pe, 

The new plant of the Victor-Barata and Textile 
Belting Company at Easton, Pa., was opened for ac- 
tive operation on May first. This belting has, for a 
number of years, been imported into America from 
Germany by the New York Leather Belting Com- 
pany. The new company is a combination of Ger- 
man and American interests. Mr. Vollrath, secre- 
tary and manager of the new plant, is a grandson 
of C. Vollrath, the founder of the German company. 

The services of the foreman and superintendent 
of the German plant were secured to instruct the 
American workmen in the processes of manufacture. 

The new plant contains about 30,000 square feet 
of floor space used for manufacturing purposes. The 
buildings are of concrete and steel throughout, and 
the ten acre tract on which they are located provides 
ample room for future expansion. The special ma- 
chinery required was imported from Germany. 

Balata belting is so called from the fact that the 
balata gum is used to impregnate a duck foundation. 
This gum comes from the boela tree and is obtained 
by tapping or bleeding. The sap is coagulated by 
boiling or drying in the sun. Balata gum is very 
strong and tough, impervious to moisture, and very 
slow to deteriorate. Unlike rubber or gutta percha, 
it cannot be vulcanized. 

Balata gum has a high friction power, which does 
not diminish with wear. It is claimed for Victor- 
Balata belting that the thorough impregnation of the 
duck gives it a friction which stays the same regard- 
less of wear and that with it slippage is reduced to 
a minimum. 

A special Balata belting for car lighting work will 
be manufactured at this factory. 


General News and Personal Mention 


ANNUAL CONVENTION OF A. I. E. E. 


The annual convention of the American Institute of 
Electrical Engineers will be held in Chicago, June 
26 to 30, inclusive, at the recently completed Hotel 
Sherman. Several papers of especial interest to rail- 
way electrical men will be presented at this conven- 
tion including “Multiplex Telephony and Telegraphy 
by means of Electric Waves Guided by Wires,” by 
Major G. O. Squier; “Electrification Analyzed and its 
Application to Trunk Line Railroads,” by W. S. Mur- 
ray ; “Telegraph Transmission,” by F. F. Fowle; “The 
Costs of Railway Electrification,’ by B. F. Wood, 
and “Electric Storage Batteries,’ by Bruce Ford. 

Other papers to be presented are: 


“Economical Design of Direct Current Magnets,” 
by R. Wikander; “Catenaty Span Calculations,’ by 
W. L. R. Robertson; “Currents in Inductors of In- 
duction Motors,” by H. Weichsel; ‘Electrolysis in 
Reinforced Concrete,” by C. E. Magnusson; “Induc- 
tion Motor. Design,” by T. Hoock; “The High Effi- 
ciency Suspension Insulators,’ by A. O. Austin; “The 
Di-electric Strength of Air,’ by J. B. Whitehead ; “The 
Cost of Transformer Losses,” by R. W. Atkinson and 
C. E. Stone; “Induction Motor for Single-Phase Trac- 
tion,” by E. F. W. Alexanderson; “Magnetic Proper- 
ties of Iron at 200,000 Cycles,” by E. F. W. Alexan- 
derson; “The Characteristics of Isolated Plants,” by 
PT ReMoses;—" Blevator Control, soy ati atm 


Owing to its rapidly increasing business, the Detroit 
branch of the Willard Storage Battery Company has 
been obliged to find larger quarters which have been se- 
cured at 1191 Woodward Avenue, Detroit. Michigan, 
where a salesroom and fully equipped battery repair de- 
partment will be ready for business affer May 15. ‘This 
branch is in charge of Mr. Max G. Hi'man, well known 
in Detroit automobile circles, 


Manual for Engineers—The Sangamo Electric Com- 
pany, Springfield, Illinois, have issued a Pocket Data 


Book which contains a great deal of valuable engineering | 


information for mechanical and electrical engineers. The 
reference tables are conveniently arranged and the Man- 
ual should prove of much value to the recipients. 


The Illinois Central has now 72 steel passenger cars 
under construction. All will be electric lighted 
throughout. When these are put in service solid steel 
electric lighted trains will be run over the Illinois Cen- 
tral tracks between Chicago and Jacksonville, Chicago 
and St. Louis and Chicago and New Orleans. 


Burton W. Mudge & Company, railroad supplies, Chi- 
cago, have announced the election of Thomas H. Gar- 
‘and as a director of the company. Mr. Garland is the 
inventor of the Garland car ventilator, which is manu- 
factured and sold exclusively by Mudge & Company. 


The National Metal Moulding Company, Pittsburgh, 
has recently distributed a wall sheet showing Nationai 
fittings of all kinds. The sheet makes it handy for ref- 
erence and makes a handsome ornament on any wall. 


THE LARGEST REINFORCED FACTORY IN PHILA- 
DELPHIA. 


It has just been announced that the Electric Storage 
Battery Co., at 19th St. and Allegheny Ave., has closed 
a contract with John G. Brown, designer and builder, 
Witherspoon Bldg., for the design and construction of a 
new reinforced concrete building which will be the larg- 
est manufacturing building of this type in the city. 


This addition to its present plant will be a building ap- 
proximately 300 ft. long by 115 ft. wide, six stories high, 
with a one-story triangular extension about 80 ft. by 120 
ft. These buildings will be constructed by the patented 
system of mushroom reinforced concrete construction 
and will be designed to meet the particular demands of 
this company. 


The demand for storage batteries of this company’s 
manufacture has increased to such an extent that it has 
been necessary to provide additional manufacturing fa- 
cilities at once. 


The Electric Storage Battery Co. has recently closed 
contracts with many of the large electric lighting com- 
panies for enormous “Exide” storage batteries for emer- 
gency service, and these large orders, together with the 
enormous demand recently made upon the company for 
the “Exide” and the new “Ironclad-Exide” electric ve- 
hicle batteries have greatly increased the business of the 
company. 


These new buildings will be of the most up-to-date 
design, strictly fireproof, will be provided with the most 
modern machinery and the best facilities for the con- 
venience of its employees. The construction of these 
buildings is to start at once, to be completed during the 
fall, and will give employment to a large additional force 
of workmen. 


A contract to ventilate all of the first-class Harriman 
Line cars with Jandus fans has recently been awarded 
the Adams-Bagnall Electric Company. This includes the 
following systems: Union Pacific, Southern Pacific, Ore- 
gon Short Line, Oregon Railroad & Navigation Co., S. 
P., L.A. & S. L., Western Pacific R. R., Texas Pacific 
R. R., Central of Georgia, Atlantic & Pacific Steamship 
Lines. This contract includes business for all of the 
steamships of the Atlantic and Pacific steamship com- 
panies which are controlled by the Harriman Company. 


The Gould Coupler Company has recently issued Bul- 
letin 11A, describing the Gould Simplex System of elec- 
tric car lighting. The bulletin is printed in brown and 
black on fine paper and bound in an embossed cover on 
which the well-known Gould trademark, a winged wheel, 
shows up to good advantage. Descriptions of the gen- 
erator, regulators, storage batteries and suspension are 
included, with a wiring diagram. 


The suit of the U. S. Light & Heating Company vs. 
J. B. M. Electric Company, Gould Coupler Co. and John 
W. Jepson, involving patent applications Serial No. 404.- 
271 and Serial No. 404,272 in the Western District of 
New York before Judge Hazel, has been decided in fa- 
vor of the U. S. Light & Heating Co. 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will :result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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The June Conventions. 


SIDES ABLY progress in the direction of stand- 

ardization was made at the June conventions of the 
Association of Railway Electrical Engineers, the Master 
Car Builders’ Association, the Master Mechanics’ Asso- 
ciation and the Association of Railway Telegraph Super- 
intendents. 

The train lighting standards as adopted by the M. C. B. 
Association agree in all essential points with those adopt- 
ed by the A. R. E. E. The two organizations are working 
in harmony and there has been shown on the part of the 
Master Car Builders a disposition to let the electrical 
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engineers settle their own problems. The work of the 
electrical departments is distinct from, though in the pres- 
ent organization necessarily subordinate to, that of the 
mechanical departments. A change of motive power from 
steam to electricity will reverse their positions or rather 
merge them together, 

The A. I. E. E. convention was important for the con- 
crete evidence of the practicability of electric trunk line 
traction which it brought out. 


Electrification Progress in the First Half of 1911. 


HE first half of the year 1911 has not shown the 

_ progress in electrification that was expected. Al- 
though there has been much talk and speculation on the 
subject very little has actually been done. The only 
definite extension started has been that on the New 
Haven. The only work completed has been the Southern 
Pacific electrification at Oakland. The Chicago Com- 
mission has not as yet, even organized its engineering 
staff. No further action has been taken at Boston. 
Rumors and rumors of rumors have been plentiful, but 
of actual progress there has been very little. 


There is, of course, good reason why this is so. 
Practically every railroad in the country has been forced 
by the rate regulation to economize in every possible 
way. The expense of operation and maintenance has 
been cut to the absolute minimum. Even so a reduction 
has been necessary in the dividend rates of some of the 
more prominent roads and in general there has been a 
shrinkage of values in railway securities. This makes 
it difficult not to say impossible for the railways to se- 
cure the money for improvements such as electrification, 
however desirous they may be of making these improve- 
ments: It is, we believe, generally conceded that all 
large railways stand ready to make every improvement 
possible. What is halting electrification today is not so 
much the physical as the financial difficulties involved. 


While the progress in complete electrification has 
been slight, such partial steps as the adoption of the 
gasoline-electric car for handling branch line and local 
traffic have been taken by many roads. There are un- 
doubtedly sections of railroad where this unit is more 
satisfactory and more economical than any complete 
electricfication would be. The denser the traffic over a 
railroad, the greater become the advantages of complete 
electrical operation. The reverse is true of the gaso- 
lin electric car. It shows to greatest advantage in re- 
gions of lightest traffic. There is no competition be- 
tween the two. They are not two solutions of the same 
problem. There is room for both. On account of the 
much smaller investment required the gasoline-electric 
car seems at present to be making the more rapid 
progress. 

While the progress of electrification in general is 
»eing held up by reasons more economic than engineer- 
ing, a steady improvement in engineering technique can 
be noticed. The experience on already existing railroads, 
as placed at the disposai of the engineering fraternity in 
such papers as those of Mr. W. S. Murray and Mr. B. F- 
Wood before the American Institute of Electrical En- 
eineers, will be invaluable in the design and operation of 
‘he electrified railroads of the future. Estimates and 
ylans which, in the past, have been based largely upon 
theory, can, in the future, be based upon data obtained 
from actual operation. And when the time does come, 
it is not unreasonable to suppose that electrification will 
spread over the country with a speed like that of the 
telephone for train dispatching, which, in the last four 
years, has supplanted the telegraph on over 20 per cent 
of the railway mileage of the United States. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 


COMMITTEE REPORTS. 


A Communication From the President. 


To the members of the committees of the association, 
Gentlemen: 

While the reports submitted at the Washington con- 
vention of the progress of the various committees of the 
association were generally satisfactory and showed that 
progress was being made, there were several lamentable 
exceptions. I wish to call your attention at this time 
to the necessity for early and thorough action by these 
committees. J think what most impressed those of us 
who attended the recent convention of the Master Car 
Builders’ Association at Atlantic City was the complete- 
ness of the committee reports and the relatively small 
amount of time required for discussion on them. In 
most cases the reports were adopted practically as read, 
with the result that a large amount of business was 
transacted in a short time. The reason is that these re- 
ports were very carefully written and as presented re- 
quired few changes. 

The business “ot an association such as ours is to 
bring about standardization of railway equipment and 
practice. Experience has shown that this can best be 
accomplished by delegating to committees’ the work of 
determining what standards shall be adopted for partic- 
ular features. Committee reports should be definite, spe- 
cific and well-thought ont. They should be treated with 
respect by the association as a whole and not altered 
without good reason. Thus the work of the association, 
as of any large body, is largely the work of its com- 
mittees. If the work of the committees is good the asso- 
ciation is a success; if it is poor, the association is 
bound to be a failure. 

It is of inestimable advantage to us that ane reports 
should be presented at the annual convention in printed 
form, as was done at the last convention in the Ratr- 
way ELecrricAL ENGINEER. Having these reports in 
printed form gives each member a chance to consider 
them at his leisure and to formulate any suggestions or 
changes he may care to make. To insure ‘their publi- 
cation in ample time all reports must be in the hands of 
the secretary by September 1. Now it may seem like 
a good while till September 1 but many difficulties will 
arise and there is no time like the present to get busy. 
If reports can be sent in before September 1, so much 
the better. Very truly yours. 


J. R. SLOAN. 


ANNUAL CONVENTION OF A. I. E. E. 


The annual convention of the American Institute of 
Electrical Engineers was held in Chicago. June 26-30. A 
very large attendance from all over the country, and the 
great present interest of many of the papers presented 
made the meeting a very successful one. 

From the point of view of the railway men the ses- 
sion of Wednesday morning, in charge of the railway 
committee, was the most interesting of ‘the week. 

Three papers were presented at "his session: “Induc- 
tion Machines for Heavy Single Phase Motor Service,” 
by E. F. W. Alexanderson; “Electrical Operation of the 
West Jersey and Seashore Railroad,” by B. F. Wood; 
and “An Analysis of Railway Electrification,” by W. S. 
Murray. An abstract of the last mentioned paper, which 
was also presented at Toronto in April, has already ap- 
peared in these columns. 
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Mr. Alexanderson’s paper discusses the possibility of 
operating polyphase motors from a single phase circuit. 
The scheme is to use an induction motor as a phase con- 
verter. Two terminals of the induction motor are con- 
nected to the single phase line while all three are con- 
nected to the driving motors. The advantage of using 
polyphase motors for driving is that greater starting 
torque can be secured. It 1s thought that the additional 
weight of the phase converter is more than balanced by 
the improvement in efficiency of the driving motors. 
Three phase current can be secured without the use of 
three phase transformers, which weigh about one-half 
more than single phase transformers of the same ca- 
pacity. 

Mr. Wood’s paper is especially caluable for the con- 
crete and definite data it contains on costs, both of con- 
struction and operation. The West Jersey & Seashore 
is a direct current, over running third rail system, using 
675 volts. The aggregate costs of construction on this 
electrification were: Power stations, $994,900; trans- 
mission line, $241,500; substations, $491,500; third rail, 
$557,636; cars, $1,135,900. - Unit” costs “@iveneeecee 
Power station cost per kilowatt, $110; substations, build- 
ings and equipment, cost per kilowatt, $28.90; and the 
following costs per mile: transmission lines. $3,485 ; third 
rail, $4,235; overhead trolley, $4,120; track bonding, 
$684. The complete cost of the motor cars used aver- 
aged $12,214 each. In addition to these figures detailed 
costs of operation and an analysis of the service ren- 
dered by the electrical equipment were included. These 
will be published in the August issue of this journal. 

The discussion on the papers of Mr. Wood and Mr. 
Murray was very spirited. Mr. Murray’s frank advo- 
cacy of the single phase system brought out an opposi- 
tion to it almost as frank from various members who 
believe in direct current. 

Mr. Frank J. Sprague recalled to those present that in 
his opening address as president of the Institute in 1892 
he had prophesied that the development of electric trac- 
tion would first be confined to street railways, later 
spreading to connecting lines between these systems, then 
to interurban service and finally to heavy railroad ser- 
vice on trunk lines. This prophesy has been fulfilled in 
the 19 years since, the last stage of progress having just 
begun. He criticised single phase operation and disa- 
greed with the opinion expressed by Mr. Murray that 
storage batteries have no place in railway electrifica- 
tion, saying that the line of progress is through greater 
centralization of power stations with corresponding low- 
ering of unit costs. 

E. B. Katte highly commended the paper of Mr. Wood 
but regretted the lack of comparative data between steam 
and electric operation. He called attention to the fact 
that according to the figures in Mr. Murray’s paper the 
cost of maintenance of a single-phase trolley was six 
times as large as that of a third-rail. Also that the de- 
tention of trains from motive power causes in a given 
unit of time was 28 minutes on the direct-current sys- 
tem as compared with 1.920 minutes on the single-phase 
system. Mr. Katte said that the first cost of a direct- 
current system wa $51.000 per mile while that of a single- 
phase system was $71,000 per mile. 

L. C. Fritch, chief engineer of the Chicago & Great 
Western Railway, said railroad men are making a mis- 
take in warding off electrification which is inevitable, 
and that much of the money spent in line revision, tun- 
neling, etc.. might more advantageously have been put 
into electrification. He said that a complete revision of 
the yards and terminals of Chicago is necessary and that 
for electrification of these, an overhead trolley system is 
the only feasible one. 


A. R. E. E. Semi-Annual Convention at Washington 


The semi-annual convention of the Association of 
Railway Electrical Engineers was held at Washington, 
D. C., June 16 and 1%. The meetings were held in 
rooms of the new Washington Terminal Station. The 
total attendance was about 75, larger than at any 
previous semi-annual meeting. The eastern roads 
were especially well represented, but there was a lib- 
eral delegation from the central west. President J. 
R. Sloan presided at all meetings. The work of the 
convention consisted chiefly of the discussion of pre- 
liminary reports offered by the various committees, 
with a view to putting these reports in such shape 
that they will meet with general approval and can 
be acted upon quickly at the annual convention in 
Chicago, Nov. 6-10. 

The Friday morning session was devoted to the con- 
sideration of the report of the sub-committee on Lamp 

Specifications, which was presented by J. L. Minnick 
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foreign roads for the use of electric car lighting equip— 
ment. 

In regard to the question of the location of fuses in 
a car lighting equipment there was some discussion as 
to whether fuses should be placed on the switchboard 
inside the car or at the battery terminals. F. R. Frost. 
(Santa Fe) said that his road had wired a car with the: 
fuses on the switchboard. A short circuit was formed. 
between the battery and the board, the battery con-- 
nectors were burned off and the car set on fire. J. Cu 
Causland (Penna. Lines West) said he considered it 
good practice to have two fuses at the battery ter- 
minals. This was agreed to by President Sloan. Fin- 
ally it was moved and carried that the recommenda- 
tion to the M. C. B. Committee provide for the use 
of two fuses of not to exceed 150 amperes capacity, 
placed at the battery terminals. 

The report to be made by the Committee on Ilu- 


Group on the Steps of the Washington Terminal. 


(Pennsylvania). This report, which is a set of speci- 
fications for the purchase of incandescent lamps, is 
‘given in full on a succeeding page. The report met 
with some criticism from representatives of the lamp 
manufacturers, but except in a few minor details was 
considered very fair both to the purchaser and the 
manufacturer. It was referred back to the commit- 
tee with suggestions for changes and will be presented 
for adoption at the annual convention. 

Friday afternoon was given over to the considera- 
tion of the recommendations of the Train Lighting 
Committee of the Master Car Builders’ Association. 
J. H. Davis (B. & O.) said that he thought a flat rate 
should be charged for the use of electric lighting equip- 
ment on a car by a foreign road. He thought that this 
charge should be 75c per day, regardless of the num- 
ber of cells in the battery. DJ. Gartwright (Lehigh 
Valley) said that his road pays the Pullmar Company 
$3.00 per thousand miles for the use of the electric 
lighting equipment on its cars, and that he thought 
the proposed rate of 75c per day entirely Mensonanie: 
A motion was carried that it was the sense of the 
meeting that 75c per day be adopted as the charge to 


mination was outlined by C. R. Gilman, chairman. It 
will deal with the physiological as well as the engi- 
neering aspect of illumination, and will contain recom- 
mendations for standard practice in yard lighting, 
roundhouse lighting, and shop lighting, as well as 
in car lighting. 

The report of the Committee on Accounts and Re- 
ports was outlined by F. R. Frost, chairman. The 
Standard Report Sheet worked out by the commit- 
tee will group all items of car lighting expense under 
the following heads: (1) Maintenance and Operation ; 
(2) Fixed Charges ; (3) Installation of Equipment. 
The question of how much depreciation to allow on 
storage batteries was discussed at some length. The 
figure of 20 per cent was suggested, but no decision 
was reached. 

Saturday morning was given over to a tour of in- 
spection of the U. S. navy yards and gun shops. Ar- 
rangements for this, as for all other features of the 
convention, were made by N. E. Van Buskirk, of the 
Washington Terminal Company, to whom much credit 
is due for the success of the meeting. A large number 
of those present went to Atlantic City. 


RAILWAY ELECTRICAL ENGINEER 


Specifications for the Purchase of Incandescent Lamps * 


General Requirements. 

1. Facilities for Inspection at Factory. Man- 
ufacturers shall furnish suitable and satisfactory 
facilities for inspecting, ?mitial testing, ship- 
ment, and such other assistance as will enable 
the inspector to inspect'and test lamps in ac- 
cordance with these specifications. 

2. Test and Inspection. All lamps purchased 
shall be subject to inspection and test for phys- 
ical defects and initial rating. Only such lamps 
as are specifically mentioned in the several sched- 
ules for different classes of lamps will be sub- 
ject to life test. Should it become desirable to 
correct the several schedules on account of 
changes in the art, or to make additions on ac- 
count of the purchase in quantity of lamps not 
specifically mentioned, new limits which have 
been agreed to in writing by the purchaser and 
the manufacturer, may be substituted or added 
hereto. 

3. Samples. To show construction, bidders 
shall submit two samples of each kind, size, and 
type of lamp they propose to furnish. All lamps 
shall conform to the samples submitted, in shape 
and size of bulb, mechanical construction and 
type of filament, and no departure from the sam- 
ple lamps will be permitted without written au- 
thority from the purchaser. 

Definitions and Standards. 

4. Unit of Candle Power. The unit of can- 
dle power shall be the International Unit as 
maintained by the Bureau of Standards, Wash- 
Inston, jG. 
5. -Photometric Measure. The basis of com- 
parison for all lamps shall be the mean spherical 
candle power. The nominal or rated candle 
power to which reference is made in these speci- 
fications shall be the mean horizontal candle pow- 
er based on reduction factors given in the sev- 
eral schedules for different classes of lamps. All 
readings for mean horizontal candle power 
shall be made with lamps rotating at a speed 
sufficient to overcome flickering. 

6. Determination of Reduction Factors. For 
lamps having filaments giving a different ratio 
of mean spherical to mean horizontal candle pow- 
er, the mean horizontal candle power measure- 
ments shall be corrected by reduction factors de- 
termined by the Bureau of Standards, Wash- 
ington, 1)... 

V “Lot” of Lamp. The %word “lot,- when 
used in these specifications shall mean: (1) Sin- 
gle package of lamps of the same kind, size, 
and type, when the package contains one hun- 
dred or more lamps. (2) A group of packages 
containing, as nearly as possible, one hundred 
lamps of the same kind, size and type, when each 
package contains less than one hundred lamps. 

Method of Inspection and Test. 

8. Place cf Inspection and Initial Test. In- 
spection for physical defects and tests for initial 
values of candle power and watts, shall be at 
the place of manufacture. 


9. Notification of Laboratory. Manufactur- 


*Proposed at the Washington Convention. 


ers shall notify the laboratory when lamps are 
ready for inspection, and shall await the ar- 
rival of the inspector before shipment of lamps. 

19. Inspection for Physical Defects. The in- 
spector shall examine for physical defects ten 
(10) per cent of each lot of lamps offered, the 
inspection covering not less than ten (10) 
lamps. 

11. Rejection on Account of Physical De- 
fects. Should more than fifteen (15) per cent 
of the number of lamps from each lot examined 
in accordance with Paragraph No. 10 show any 
physical defects incompatible with good work- 
manship, good lighting service, or with any 
clause of these specifications, the lot of lamp 
represented by this examination will be rejected. 

12. Test for Imtial Rating. The inspector 
shall examine for initial rating ten (10) per cent 
of each lot of lamps that have passed the in- 
spection for physical defects, the inspection cov- 
ering not less than ten (10) lamps. 

13. Rejection on Account of Initial Rating. 
The lamps selected with paragraph No. 12 
shall be tested at rated top voltage, ampere, or 
candle power, as shown in their respective sched- 
ules. The failure of more than fifteen (15) per 
cent of the lamps so tested to come within the 
limits prescribed in their respective schedules, 
shall be sufficient cause for the rejection of the 
lot represented by this examination. 

14. Samples for Life Candle Power Test. 
From each lot of lamps which have passed the 
inspection for physical defects and tests for in- 
itial rating, two (2) per cent or the nearest 
number of whole lamps, and in no case less than 
two lamps, which approximate most closely to 
the average of the lamps examined, may be se- 
lected for use in the determination of the life 
and candle power performance, and shipped to 
the laboratory. 

15. Sealing of Packages. All packages of 
accepted lamps shall be marked for identifica- 
tion and sealed by the inspector, and packages 
must not be shipped until seal is applied. 


Physical Characteristics. 


16. Physical Requirements. The lamps shall 
be well made and free from all defects as herein 
specified, and such other defects as in the judg- 
ment of the inspector will render the lamps unfit 
for service. 

17%. Bulbs. Unless otherwise specified, clear 
lamps shall be furnished. All bulbs shall con- 
form to the dimensions given in these specifica- 
tions and shall be uniform in shape, clear, clean, 
and free from flaws or blemishes, and, in the 
case of tipped lamps, tips shall not be long or 
blackened. 

18. Bases. Unless otherwise specified, ail 
lamps shall be furnished with Standard Edison 
Screw Bases. The shells of the base shall be 
made of good quality brass, firmly and accurate- 
ly fitted to the bulb, and all bases shall be im- 
pervious to moisture. When bases have extend- 
ed skirts, same shall be insulated from the shell. 
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19. Filaments. The filaments of all lamps 
shall be symmetrically placed in the center of 
the bulb, and shall be uniform and free from im- 
perfections, spots and discolorations. 

20. Leading-in Wires.  Leading-in wires 
shall be fused in the glass with the joints between 
the copper and platinum wires bedded well with- 
in the glass, must be straight, well separated, and 
securely soldered to the base and cap without 
excess Of solder. The threads on the base must 
be free from solder. 

21. Vacuum. The test shall indicate a good 
vacuum when lamps are tested on an induction 
coil. 

22. Marking. One or more printed labels, 
showing rating and manufacturer's name, or 
trade mark, shall be placed on the bulb near the 
base of the lamp. ‘Trade names, trade marks, 
other devices shall not be etched, painted or 


or marked on the glass beyond the base. 


Electrical Characteristics. 

23. Check for Initial Rating. On receipt at 
the laboratory of the lamps selected for life can- 
dle power performance in accordance with para- 
graph No, 14, they will be checked for initial 
rating and subjected to further tests as follows: 

24. Life and Candle Power Maintenance. 
For the determination of the average test life of 


any lot of lamps, the lamps selected as described 


in paragraph No. 14 shall be tested for candle 
power performance at the voltage or watts per 
candle efficiency given in the several schedules. 

ton ebest faye. hes average test. life ob- 
tained in this test shall not be less than the 
values given in the several schedules under the 
heading “Life Performance.” 

26. Determination of Average Candle Power. 
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The average candle power during life of any lot 
of lamps shall not be less than ninety-one (91) 
per cent of initial candle power. In computing 
the results of tests of a lot of lamps, the average 
candle power during life shall be taken as the 
arithmetical mean of the values for the individual 
lamps of the lot tested. 


27. Voltages and Test Life. Variations of 
voltage during the test described in paragraph 
No. 23 shall not exceed one half (14) per 
cent above and one-half (14) per cent below the 
test voltage. The test life of lamps will be the 
hours obtained when the candle power has fallen 
to eighty (80) per cent of the initial value. 


28. Return of Rejected Lamps. The failure 
of the lamps on life test shall cause the rejection 
of the lot represented by the test samples, and in 
the event of such rejection, the lamps, if shipped 
will be returned to the manufacturer, who will 
be required to pay return freight charges. 


29. Report of Tests. Target and life dia- 
gram of rejected lamps will be mailed promptly 
to the manufacturer upon completion of each 
test. Samples of rejected lamps shall be pre- 
served at the laboratory for one month from 
date of test report. In case of dissatisfaction 
with the results of tests, manufacturers shall 
make claim for a hearing within that time, and 
a failure to raise a question within one month 
from date of test shall be construed as evidence 
of satisfaction with the tests, the samples will be 
disposed of, and no claim for a hearing will be 
considered. 

30. Voltage Rating. All lamps ordered and 
furnished in accordance with these specifications 
shall be rated and tested at top voltage. 
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Report of the M. C. B. Committee on Train Lighting 


The Committee on Train Lighting of the Master 
Car Builders’ Association for the year 1910-11 con- 
sisted of T. R. Cook (Pennsylvania), chairman; E. A. 
Benson (Pullman, Co.) Garlybrandt {(1ay oe M. Sa 
Ward Barnum (L. & N.), and J. H. Davis. (B. & O.). 
The last two named are well-known members of the 
Association of Railway Electrical Engineers. This 
committee reported on June 21 at the annual con- 
vention of the M. C. B. Association, at Atlantic City. 
The substance of the report is as follows: 

The committee sent out a circular of inquiry asking 
for recommendations as to any changes, additions or 
corrections in the recommended practice on train 
lighting and any other points which the members de- 
sired the committee to take action on. It received 
quite a number of replies to this inquiry and changed 
its suggestions as to recommended practices given in 
the report of 1910 to read as follows: 

1. That each electrically lighted car be provided 
with a notice giving the following information that 
this notice shall be posted in the electric locker. 


Type of Generator. 

Type of Regulator. 

Type of Lamps. 

Voltage of System. 

Voltage of Lamps. 

Number of cells of storage battery. 

Normal charging rate (at charging receptacle). 

Size of train wire, No. — B. & S. Gauge. 

Number of train wires (2 or 3). 

Capacity in amperes of generator. 

Setting of axle generator. 

Current output—amp. 

Automatic switch—volts. 

Zero charge relay—volts. 

Lamp regulator—volts. 

Amperes—full light. 

Diameter of axle pulley. 

Diameter of axle bushing. 

Diameter of axle bushing. (Inside.) 

Diameter of generator pulley. (Outside.) 

Diagram of connections showing location, type and 
ampere capacity of fuses. 

2. That where train line connectors are used, 
Gibbs’ No. 3-G train line connector be used, with con- 
nections to the battery, dynamo and jumper as shown 
on Fig. 1. If only two wires are used, they shall be 
connected to the two outside terminals and the fe- 
male connector on each end of car shall be stenciled 
“Not for use on head-end system.” 


3. That batteries shall be connected up with the 
positive to the right, facing the car, as shown on 
Figs 1) 

4. ‘That where double compartment tanks are used, 
the connections and aces ee of battery terminals 
are to be as shown on Fig. 2. 

5 Uhateeach electrically lighted car shall be pro- 
vided with two charging receptacles, with swivel sup- 
ports installed one on each side of the car, the outside 
angular ring to be the positive. 

6. That ‘each electrically lighted car be provided 
with two 150-ampere fuses, close-connected to each 
battery terminal; the fuses to be arranged and placed 
in a cast-iron box. 


(Outside.) 
(Outside. ) 


7%. That each electrically lighted car shall be pro- 
vided, on the switchboard in the car, with a switch, 
a fused switch, fuses or terminals. The switches, 
fuses or terminals to protect and completely discon- 
nect the following parts: Train line (where train line 
is used), battery, axle dynamo (where axle dynamo is 
used. The axle dynamo switch or fuses to control the 
positive, negative and field of the dynamo). Each of 
the above switches, fuses or terminals is to be plainly 
stenciled, designating the part controlled, the positive 
terminal to be on the right side facing board. 

8. Where a main lamp switch is used or where 
fuses controlling all lamps are used, they shall be so 
stenciled in plain letters. 

9. That all fuses on cars shall be National Electric 
Code fuses. 

10. That where axle dynamos are used, negative, 
positive and dynamo field shall be fused as close as 
possible to the dynamo and prior to the leads either 
entering the conduits or being secured to the bottom 
of the car. The above fuses to be used for emergency 
service only and are to be at least 100 per cent above 
the capacity of the fuses on the switchboards protect- 
ing the same leads. 

11. The following voltages should be used: 

60 volts (nominal) for straight storage, head 
end and axle dynamo systems. 

30 volts (nominal) for straight storage and 
axle dynamo system. 

12. That the batteries shall be preferably installed 
in double compartment tanks. 

13. That battery boxes shall have a vent provided 
in each door. 

14. That when facing the end of the truck on which 
axle generator is mounted, the pulley or sprocket shall 
be on the right-hand side. 

15. That the rules of fire underwriters shall cover 
all car wiring. 

16. That all wiring under car to the switchboard 
shall be run in conduits. 

17%. That a straight pulley seat be provided for the 
axle pulley. That if a bushing or sleeve be used it 
must be secured to the axle independent of the pul- 
ley. Bushing to have an external diameter of 7% in. 
and to be 8% in. long, turned straight. That the pul- 
ley hub have a uniform internal diameter of 7% in., 
the length of the hub to be 6% in., the face of the 
pulley to be 9 in. or wider if flangeless, and 8 in. if 
flanged. That the generator pulley be flanged, 
crowned and perforated, and have an 8-in. face. 

The following changes have been made in the 191\> 
exhibits to conform to the recommendations of 1911: 

Exhibits E and F have been changed so that the 
fuse box will accommodate an N. E. C. fuse. On the 
floor plan in Exhibit E the fuse box has been changed 
to a location along the end of the battery box. 

Exhibit H has been changed to show the Gould posi- 
tive plate the same dimensions as the Willard positive 
plate. 

Exhibit H has been changed in that the length of the 
negative bridge has been changed from 10 3-16 in. to 
OV4n tend | SO ‘added on Exhibit H recommended di- 
mensions for the National battery. 

On Exhibit I, the detail of chest handle, a lip has 
been added at the top and projects into the wood tank. 


July, 1911 


Exhibit H has been changed in that the crown of 
the lead lining is specified as three to four per cent 
antimony lead instead of pure lead. 

On Exhibit G the method of applying lead linitS 
has been changed to read as follows: ‘Size lead tank 
with one coat of chrysolite, then with petrolite and 
then insert in wooden tank which has been filled to a 
depth of 2 in. with a mixture of paraffin and petrolite, 
having the melting point 150 deg. F. 

On Exhibit G the abbreviation S. B., indicating Sin- 
gle Braid wire for cross section, omitted; unbraided 
wire to be used. 

Item 31 on Exhibit G covering No. 6 flexible rubber- 
covered wire changed to show solid wire. 

Exhibit K has been changed to show recommended 
design of vent for battery door. 

In connection with Master Car Builders’ Rules cov- 
ering interchange of equipment, your committee sug- 
gests that the paragraph at the bottom of page 102 
reading: 5 

“On electrically lighted cars a battery depreciation 
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Figs. 1 and 2—Wiring and Battery Arrangement. 


charge of 75 cents per day shall be made,” be changed 
to read as follows: 

“On electrically lighted cars, furnished to foreign 
roads, where no: agreement is made, the following 
charge shall be made per day for use of batteries: 


Depreciation. Current. Total. 
32 cells....46 cents 29 cents 75 cents 
ieeecelise... 20 ‘cents 14 cents 3% cents 


Discussion on Train Lighting and Equipment. 


ie Vee iidine GN, «Y¥.,oN.<H: & H:): There area 
number of recommendations made in that report as to 
certain special devices, and I would like to inquire 1f 
they are patented. 

D. F. Crawford (Penna.): It is my understanding 
that none of the patents are still in existence on those 
devices. 

C. A. Schroyer (C. & N. W.): We have with us 
this morning D. J. Cartwright, of the Lehigh Valley. 
He is an electrical engineer and he is also the chair 
man of the committee on standards of the Associa- 
tion of Electrical Engineers, and I move that he be 
extended the privileges of the floor for five minutes. 

(Mr. Cartwright was given the floor.) 

Mr. Cartwright: Before making any remarks on 
the subject under consideration I wish to state the 
interests I represent and the reason for my appearing 
before you to-day. As an individual I represent the 
Lehigh Valley; I also represent the Association of 
Railway Electrical Engineers. At a recent meeting 
of our Association the present report of your com- 
mittee was thoroughly discussed and I am here to pre- 
sent for your consideration the wishes of the Associa- 
tion of Railway Electrical Engineers, primarily formed 
for the purpose of standardizing as far as possible the 
electrical equipment on cars. Fully realizing the im- 
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portance of the subject, I hope you will bear with me 
for a few moments in the presentation of the subject 
which will be submitted to you for your consideration. 
I take this opportunity to thank your committee on 
train lighting for their hearty co-operation in embody- 
ing in their report several recommendations which 
have been made by our Association. We do, how- 
ever, take certain exceptions to a few of these recom- 
mendations, as follows: 

Sec. 1. Should be changed to include additional in- 
formation not shown. 

Sec. 2. The first line, after the word “used,” it was 
suggested that there should be inserted the words 
“they shall be interchangeable with.” 

Sec. 5. After the word “car” in the first line insert 
the words “equip with battery boxes.” 

There is no necessity of putting a charging plug 
on an electrically lighted car that has no battery 
boxes in it. 

Sec. 6. Should read: That each electrically lighted 
car be provided with two 150-ampere fuses close con- 
nected to positive and negative terminals of batteries 
at battery box, before wires enter conduit leading to 
distributing board in car. The fuses to be arranged 
and placed in a strong metal box, substantially as 
shown on Exhibit F, and installed on car as shown on 


Exhibit E. ; 


Sec. 7. Omit the word “completely” in the fourth 
line. Also omit the second item. We have found 


several instances where porters on the cars have pulled 
the battery switch instead of the light switch. The 
result is that all the lamps in the car have been burned 
out, due to the excessive voltage generated. 

The sixth line should read as follows: The axle 
dynamo switch or fuses to control the positive arma- 
ture and positive field of the dynamo. 

We had considerable discussion on Sec. 10. We 
wish to eliminate all fuses that we can from a car, 
consistent with safety. It might be practicable to put 
a few in your armature, but do not put any in your 
field or both sides of your armature circuit. 

Sec. 11 should read as follows: The following volt- 
ages should be used: 


For head end or straight storage, 64 volts (nom- 
ioe We 

For axle dynamo systems, 32 volts (nominal). 

You will notice that we have omitted the recom- 
mendation for 30 volts for the straight storage system. 
On the second part we have omitted straight storage. 
It was not considered practicable to operate straight 
storage on 30 volts. 

There is one typographical error which has crept 
into Sec. 17. In the seventh line the figure “7” should 
be inserted instead of the figure “8,” as the dimen- 
sions for the face of the generator pulley. 

At a meeting of the members of the Association of 
Railway Electrical Engineers, held in Washington on 
June 16, 1911, it was voted that the recommendations 
of your committee regarding interchange of electric 
lighted car should read as follows: On electrically 
lighted cars, furnished to foreign roads, where no 
agreement is made, a charge of 75 cents per car per 
day shall be made for the use of the electric lighting 
equipment. 

If any of the suggestions or recommendations that 
IT have made are out of order, | would ask you to ex- 
cuse my presumption, but accept the recommendations 
of the Association of Railway Electrical Engineers 
just the same. 

(The President resumed the chair.) 

Mr. Wildin: I would like to know whether the 
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committee in formulating this report took into con- 
sideration the fact that some roads are being electri- 
fied, and that the charging of the batteries on the car 
will be taken care of while the cars are on the electric 
zone? I notice that the gentleman who has just spo- 
ken, Mr. Cartwright, recommends a 30-volt system 
where axle light is used. I would say that you must 
use axle light for the time being, but it is presumed 
that in the future the dynamo will be removed and the 
batteries will be charged while the cars are on the 
electric zone, and in that case 30 volts is very low. 

Mr. Cartwright: If the axle light equipment is re- 
moved from-the car, then you are not confined to 30 
volts. 
Mr. Wildin: ~ But I understand you to assume that 
you were going to have 30 volts. 

Mr. Cartwright: Not necessarily. 
Mr. Wildin: Then you will have to put in some- 
thing else. 
Mr. Cartwright: We will go to 60 volts. 

Mr. Wildin: Then what is the use of throwing a 
battery away? 


Vol. 3, No. 2 


Mr. Cartwright: 
a battery. ee 

Mr. Wildin: We are going to put a motor gener- 
ator set in the electric locomotive and charge the cars 
while on the electric zone. We are going to have 60 
volts and I do not like the recommendation of a 30- 
volt system where axle light is used. 


(The report was accepted and referred to letter bal- 
lot.) 

M. K. Barnum (I. C.): It seems to medhacanmre 
ferring this report to letter ballot the members would 
have to vote on it as a whole and not in detail. 

The Secretary: That will be arranged. 


C. A. Seley (R. I.): In referring thévenormtesa. 
members for letter ballot I would suggest that the 
recommendations of the Association of Railway Elec- 
trical Engineers, which have been voiced here by Mr. 
Cartwright, be put in form so that our members can 
consider them in casting their ballots. 

Mr. Schroyer: If that is a motion, I second it. 


When you go to 60 volts you add 


(The motion was carried.) 


MO QUE 


London, Brighton & South Coast Railway Electrification 
An English Suburban Electric System 


In common with many other steam railways enter- 
ing London, the London, Brighton & South Coast 
Railway suffered heavily from the competition of the 
ever-increasing electric tramways. 

Quite naturally electrification suggested itself as a 
possible remedy, and in 1903 Mr. Philip Dawson, who 
had been studying for some considerable time the ques- 
tion of railway electrification, was instructed to report 
on the advisability of electrifying first of all the sec- 
tion known as the South London line, between Vic- 
toria and London Bridge via Peckham Rye, which 
had been most seriously hurt since the introduction 
of electric traction on the tramways of the London 
County Council. 

The question was investigated from the financial 
as well as from the engineering side, and due regard 
was had to the possibility of extensions in case elec- 
tric traction proved successful. 

It was considered that electrification of the subur- 
ban system would enable such a frequent, accelerated 
and convenient service to be established, as to make it 
certain that all passengers traveling three to four 
miles and more would prefer, even at higher fares, to 
use the railway instead of the tramway. Electric rail- 
ways enable passengers to travel at twice or three 
times the speed attainable on tramways, and with 
certain knowledge of the time it will take to arrive at 
destination. On cold or wet days the convenience of 
waiting rooms and sheltered platforms, and the cer- 
tainty of being able to get into the next train, was 
also considered a great attraction as compared with 
waiting in the streets. 

That these conclusions were entirely correct is 
clearly proved by the following interesting figures 


which relate to the traffic from and to Peckham Rye 
on the South London line: 
PASSENGER TRAFFIC AT PECKHAM RYE STATION (SOUTH LONDON LINE). 


Year ending— Numbers Remarks 
DEC ST a9 0 2annemtscarieet 1,213,281 Before opening of London County 
Council Tramways. 
INO@Vs, 30 Mt 909 mers ciecct 526,373 Last year of steam trains. 


INOWere Used O10 eerie 1,051,263 First year of electric trains. 
As a result of the investigation the report recom- 
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London, Brighton & South Coast Electrification—Showing Struc- 
tural Supports for Overhead Contact Line. 


London line, which was accordingly carried out. Con- 
tracts were signed in 1906. The first experimental! 
mended as a first step the electrification of the South 
electric train was run on the 17th of January, 1909, 


July, 1915 


and the whole line was operated electrically for public 
service on the 1st of December of the same year. 

The report had pointed out that electrification of 
the South London line would soon enable the directors 
to judge for themselves as to the advisability of further 
extensions. Expectations have apparently been met 
in this respect, as may be judged from the fact that 
the directors have already sanctioned extensions more 
than twice the size of the original line. 


Extent of Electrification. 
The section originally electrified, from Victoria to 
London Bridge, is 8.7 miles in length and-has nine 
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London, Brighton & South Coast Electrification—Four Tracks near 
Wandsworth Common. 


intermediate stations, which gives an average distance 
of 4,590 feet between stations. The shortest distance 
between any two stations is between Old Kent Road 
and Queens Road, which is 1,386 feet. A train very 
rarely runs either way without at least one additional 
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Map Showing London, Brighton & South Coast Electrification. 
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stop due to signals. On this basis the running time 
allowed is 24 minutes, including stops, which gives 
trains about two minutes in hand to make up lost time. 

Five platform tracks are operated electrically at the 
Victoria terminus and six at London Bridge. Two 
running tracks are electrified between Victoria and 
Peckham Rye and three between the latter station and 
London Bridge. The total length of track, including 
sidings, equipped for electric operation on the South 
London line amounts to 20% miles. 

The extensions now being completed comprise the 
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line from Peckham Rye Junction to West Norwood 
and the line from Battersea Park to Selhurst via Crys- 
tal Palace, a total of 4114 additional miles. 


System Adopted. 

As regards choice of system Mr. Dawson stated 
that it was not his intention unduly to accentuate the 
advantages of one particular system as compared with 
others and he expressed his regrets that “a battle of 
the systems” ever arose. He considers that the elec- 
trification of any portion of a railway system is pure- 
ly a financial and an engineering question, and must 
be solved on its merits alone. Our readers will rec- 
ognize that these are precisely the views which we 
have consistently put forward all along, 

In deciding which system would prove the most 
Satisfactory for the L., B. and S. C. railway from all 
points of view, the question of possible early electrifi- 
cation as far as Brighton was not lost sight of, nor the 
possibility of attracting the London and Portsmouth 
service via Brighton. The latter coula electrically be 
run in the same or even less time via Brighton than 
at present by steam over the ten mile shorter line via 
Horsham. 

Electric traction can be worked economically, and 
the interest paid on the capital involved in electrifica- 
tion, only when the trains are sufficiently frequent. 
and the more frequent the trains the more economical 
the operation. 

If all the above services are taken into considera- 
tion, the total number of trains is 72 per day in each 
direction. It would thus not be unreasonable to con- 
template the running of trains at intervals of 12 to 15 
minutes for 18 to 20 hours per day. 

The distance from London Bridge to Brighton is 
roughly 50 miles. It was not considered that such a 
distance could be economically covered by means of 
the standard 600-volt direct-current system. 

Normal trains on the South London line consist of 
two motor coaches and one trailer car, and weigh 
138 tons complete. Trains to be used on the exten- 
sions will weigh 148 tons. For such light trains the 
three-phase system was not considered desirable. 

Thus the choice fell on the single-phase alternating- 
current system with 6,000 volts in the overhead con- 
tact line and operated at a frequency of 25 cycles per 
second. The system installed has handled the traffic 
admirably. 

' Feeding and Distributing System. 

Power is taken from the London Electric Supply 
Corporation’s power station at Deptford. By means 
of feeder cables it is delivered to a centrally located 
main switch cabin, where the current is metered for 
payment by a duplicate set of meters. 

Sets of underground distribution and booster cables 
carry the current all along the line. 

These cables are of the two-conductor, concentric 
type. The inner conductor is carefully insulated and 
connected from time to time through switches to the 
overhead contact line. The outer conductor is bonded 
to each rail length of the track and thus serves as 
the return portion of the electric circuit. No bonds 
are provided between the rails themselves. The drop 
of pressure in the return circuit is kept within 20 volts. 

A five-conductor testing and telephone cable is run 
the whole length of the line and enters every switch 
cabin. 

Overhead Construction. 

The overhead system is arranged in sections, so 
that a complete section exists between each station 
and the next. The up and down tracks are also en- 
tirely separate, except at terminals where this would 
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have involved too great a complication. The whole 
equipment is planned in such a way that it will form 
an integral “part ofthe entire: LB. & S, Gsystem 
when the latter is completely electrified. 

Without a doubt, one of the most difficult parts of 
the electrification of any railway is the design and 
erection of the overhead equipment. It is well known 
that considerable trouble was experienced with this 
portion of the work on certain American railways. 

In designing his overhead contact line Mr. Daw- 
son had two main considerations always in mind: 

First. It is obviously necessary that the passage 
of the collector along the conductor should be as 
smooth as possible. The contact wire must there- 
fore be, as far as possible, parallel to the track, must 
contain no hard points against which the collector 
bow will knock, and the suspension must be a flexible 
one. 

Second. The insulators, being the weakest part of 
the construction, should be as few and as massive as 
possible. Their factor of safety, from both an elec- 
trical and a mechanical point of view, should be very 
high. 

The equipment as actually installed is well shown 
on some of the illustrations. It is of the double-caten- 
ary type, two catenary supporting wires being hung 
over the contact wire. Dropper wires connect the 
catenary and the contact wires at intervals of about 
10 feet. 

The catenary cables are stranded galvanized steel 
cables and they are not continuous. Each is adjust- 
able at both ends of every span by means of turn- 
buckles. The sag is so calculated that adjoining 


catenaries entirely balance each other, so that the 


the bow passes beneath them. 


Vol. °3,- No, 2 


structures have to support only the dead weight of 
the line. 

Droppers exceeding 2 feet 6 inches in length are 
linked. These links are observed to lift slightly as 
At the termini chains 
are used instead of linked droppers to take the jar 
occasioned by changing the bows. 

The contact wire is of copper, circular in section, 
¥4 inch in diameter, and with two sharp grooves into 
which the clips at the ends of the dropper wires are 
clamped. 

The insulators are of a special corrugated spool 
type, permanently fitted with a steel tube inside in 
such a way as to equalize the strain. Nothing but 
porcelain is used for insulation and great care is used 
so as to submit it to compression only. 

At the terminal stations the height of contact line 
above rail level was fixed by the Board of Trade at 
19 feet 9 inches, which gives 6 feet 6 inches above the 
highest portion of any coach. Along the line the 
height was taken at 16 feet, and the lowest wire is 13 
feet 9 inches above rail level, making a total variation 
of 6 feet in the height of the conductor to be dealt 
with under ordinary running conditions by. the col- 
lector bows. 

It is very interesting to note that this line equip- 
ment was designed at the same time the New York, 
New Haven & Hartford line was being designed and 
before the latter had been put into practical opera- 
tion. The South London line has been run over since 
January, 1909, and gave satisfaction from the very 
start. In the new construction the original designs 
have been maintained. 

In our next issue we expect to have something to 
say on the rolling stock and on working results. 


Generation and Distribution of Electric Power and Its 


Application to Railroads 
F. DARLINGTON 


(Continued from the June issue.) 


It is clearly the view of the officials of the N. Y., N. H. 
& H. R. R. that breaking up a train run to change from 
steam to electric power, and vice versa, is too expen- 
sive a method of operation. This is indicated in their 
report to the Massachusetts Legislative Commission, in 
which they say: 


“It therefore seems quite safe to artes that no gen- 
eral substitution of electric for steam traction should 
be made unless the substitution is complete, including 
passenger and freight operation, and yard switching 
in addition, and also that, in making such substitution, 


the operation should be ‘extended to include the full - 


length of run or engine district, in order to avoid the 
uneconomical subdivision of the present ‘trains run,’ 
together with the added expense and delays incident to 
intermediate engine transfer stations.” 


Much valuable practical experience in the cost of 
heavy trunk line operation by electric power has been 
gained from American railroads, but it is manifestly 
unreasonable to expect them to show economy of opera- 
tion and pay fixed charges on the investment. Take, for 
example, the New York terminals of the N. Y., N. H. & 
Heth Ro-or_ thence Coe bie Rak es and suppose 
that, instead of electrification of their terminals, an 
improved steam iocomotive, which was smokeless and 


more economical than the main line locomotives, had 
been used within the limits of the present electrified 
zone. Under such circumstances, even if the improved 
locomotives had been better than the outside main line 
locomotives employed to take the trains to the electrified 
zone, the cost of providing new locomotives and chang- 
ing the motive power on all trains entering the zone 
would have a heavy additional expense sufficient to more 
than offset a large superiority in the terminal locomo- 
tives. The failure of electrification to show a profit under 
such conditions is not an indication of poor economy of 
electrical operation, but is due to very unfavorable and 
costly operating conditions for any kind of motive power. 
It is well known that some conditions are much more 
favorable to electric traction, in comparison with steam 
operation, than others, but none of the practical appli- 
cations to trunk line operation in America have been 
such as to realize the conditions that are most favorable 
for superior economy by electric power. It is fairly 
established by practice that operation of heavy trains by 
electric power saves large sums in locomotive renairs 
and approximately one-half of the fuel as compared 
with steam locomotive operation. Fuel saving by elec- 
tric operation is only realized to the best ‘advantage 
where electric power for railroads is put out from gen- 
erating stations working at good load factors; and as 
already explained, this is only realized to the fullest ex- 
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tent from a diversity of service and large generating 
stations. 


Savings of Electrical Operation. 


In the repairs of electric locomotives as compared with 
steam, there are many who claim that the saving is one- 
half or more. This saving is generally greater in in- 
stances where steam locomotives are replaced by motor 
car trains than where electric locomotives are used, but 
the saving in locomotive maintenance and repairs can- 
not be realized to the best advantage where locomotive 
runs are short. 

There are many secondary savings by electric oper- 
ation such as increased facility of train movements, ad- 
ditional capacity of terminal yards and crowded main 
line tracks, reduced cost of track maintenance, ability to 
operate motor car trains instead of locomotive-hauled 
trains, etc., but none of these are realized to best ad- 
vantage in very short runs. 

The tendency of modern practice, based on economy 
of power generation, is working towards the time when 
all districts in which the aggregate amount of power 
used in large industries will be served from central 
power plants located at strategic points reasonably near 
the centre of distribution, and where conditions are fav- 
orable for making cheap power. When competition 
fairly drives all small power-users (and users of power 
in less quantity than 5,000 or 10,000 k.w. will eventually 
be relatively small for certain territories) to seek central 
power plants for their source of power, then all kinds 
of power for all classes of work within given territories 
will be supplied from a single system of high tension 
transmission lines having branches and spurs such as 
railroads have in populous countries. 

Such conditions already exist in large cities where the 
lighting and power and street railway companies have 
centralized their power generating business to a very 
great extent, but centralization of the power business 
in more widely distributed areas may become even more 
complete than in concentrated metropolitan districts. 

From such large central stations the supply of power 
to electric railroad operation will be extended, and will 
be combined with electric lighting and industrial power 
business on a large scale, and perhaps with some electro- 
chemical work. This will result in larger plants and 
better load factors, and consequent reduction in the cost 
of power, together with monopoly of power business, 
since the.erection of competitive transmission systems 
would be too costly where the distances to be covered 
are great. 


Transmission Lines. 


In order to establish central power plants, supplying 
power to large areas and to various classes of service, 
thereby securing large units for power generation and 
good load factors, it is necessary to have effective means 
of electric power transmission and distribution. In 
power transmission, as in power generation, the best 
economy is secured by handling power in large units. 
Under ordinary circumstances it would not be profitable 
to transmit 1,000 k.w. 25 miles, because the first cost and 
maintenance of transmission lines 25 miles long would 
entail too heavy a charge for so small an amount of 
power; but, for large amounts of power, transmission ap- 
paratus is economical for very long distances, so that it 
is often profitable to construct lines over 100 miles long 
from a source of power supply. 

Both the economical size of the plants and their dis- 
tances apart will largely denend on the total amount of 
power used in the territory served; and, within cer- 
tain limits, the greater the amount of power the greater 
the distance apart of the central stations, since it is eco- 
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nomical to transmit large powers longer distances than 
small powers. 

New types of insulators for transmission lines, espec- 
ially insulators of the suspended type, and a better under- 
standing and application of protective devices for high 
tension lines against both lightning and short circuits, 
have made it possible and economical under ordinary 
conditions to locate generating stations from 100 to 200 
miles or more apart, where the quantity of power is 
large and the other conditions favorable. When once 
any country or large territory is provided with such 
transmission lines, with connections to large generating 
plants, then the electrification of railroads will become 
quite a different problem from what it is to-day. Steam 
railroads in such territories contemplating electrification 
of their lines will not be confronted with the necessity 
of themselves going into the central station power busi- 
ness, but will be able to purchase power and to accom- 
plish the electrification of their tracks by erecting electric 
conductors along their right-of-way and purchasing elec- 
tric motive power apparatus. The purchase of electric 
power by railroads will become quite as simple as the 
purchase of coal is to-day; and electric power companies, 
when once established as described, will be in a position 
to sell power to all of the various railroads, whether 
competing or otherwise, which may be located within 
the territory reached by their transmission lines. Such 
will be the tendency of progress, because it is the eco- 
nomical thing to do, since it secures the economy of 
large generating plants working at a good load factor 
and transmission lines carrying power in large quanti- 
ties. 

Co-operation with Central Stations. 

One of the ablest raiiroad men in the United States 
takes about this view of the matter: If a railroad re- 
quires power for its uses in a country that is supplied 
from a central station power plant doing a general power 
business, it is advisable and right for the railroad to 
purchase its power from such a supply company as long 
as it does not have to pay the supply company more for 
such power than it would cost the railroad to produce 
the power itself; and the railroad in such cases will 
generally be able to pay a price for its power that will 
leave the power company a profit, while the railroad 
will share the prosperity of the power company by the 
increased transportation business built up through its 
means. The very fact of the power company having 
the railroad contracts will assist the company in making 
the power more cheaply for all purposes, including the 
railroads, because every additional customer reduces the 
generating cost per unit of power by increasing the out- 
put and load factor of the plant. 

At the present time railroad men who are seeking 
to get electric power plants with good load factors, out- 
side of metropolitan districts, realize that wherever their 
transmission linesextend they should realize large returns 
if they are in a position to furnish power for all kinds 
of work at reasonable rates, and that cheap power de- 
velops a country and increases railroad business and 
affords a secondary source of profit. There seem to be 
some particularly good opportunities for the sale of 
power for irrigation pumping from plants designed for 
railroad power supply in some of the irrigated countries 
of the Middle Western United States, where, with reas- 
onable priced power, much profitable irrigation work 
can be done by pumping water where it cannot be sup- 
plied by gravity. The same electric power plant that 
generates electricity for railroad working can be made 
to automatically start electrically driven pumps when- 
ever the load on the railroad does not utilize the full 
power of the generating plant. With moderate priced 
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power, irrigation by pumping promises to become a 
very large business, and an ideal supplement to a rail- 
road load for equalizing the demand and raising the load 
factor on power plants. In such work railroads would 
derive a triple profit from electrification, wherever con- 
ditions will justify the substitution of electric for steam 
locomotives. They will make a saving in the railroad 
motive power; they will share the advantage of better 
load factors secured by combining irrigation work on 
the power plant from which they can take their electric 
railroad power, and they will get a return on the in- 
creased travel and freight business resulting from irri- 
gation works developing the surrounding country. Then, 
again, the larger the power generating plants become 
and the more power the railroads use, the more cheaply 
power can be generated and sold. This will help the 
territory concerned, not only in irrigation, but in every 
way that cheap power benefits a district. It follows that 
everything that goes to increase the size of central sta- 
tions and improve the reliability and economy of power 
transmission contributes to improve the means of rail- 
road operation by electric power, and that other classes 
of power work that build up the size of the plants by 
improving the load factor can be combined with rail- 
road power to a special advantage. This advantage will 
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be realized by establishing power centres with apparatus 
and equipment suitable not only for all kinds of rail- 
road work, but also for all kinds of industrial power 
supply. 

Advantages of Large Power Plants. 

Every improvement in the economy and efficiency 
of electric power generation and transmission has fur- 
thered the abandonment of small power plants and the 
adoption of large central station systems. Economy 
and convenience are so much on the side of large units 
that a power business, once established under favorable 
conditions, will naturally grow into absolute control of 
the business in its territory, especially where the power 
is supplied over a considerable territory requiring ex- 
tensive transmission lines, Centralization of power 
business will result, just as telephone companies have 
monopolized telephone business in certain districts, be- 
cause it is more economical and convenient to serve all 
customers from one system than to keep up two systems. 

Generating plants that are favorably located and well 
established, especially if they have control of water 
powers or coal mines, have an immense advantage from 
being first in the field, and every improvement in the 
means of power transmission and distribution will in- 
crease the advantage. 
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Shop Series II[.---C. 


The main shops of the Chicago, Milwaukee & St. Paul 
Railway are at West Milwaukee, Wis., and lie in a val- 
ley along the main line of the railroad. They cover an 
area one-half mile square, and the buildings are very 
compactly grouped. Provision is made for the manufac- 
ture of complete locomotives and for repairs to all kinds 
of cars, these shops having a maximum capacity of 10 
new locomotives per month with repairs to 35 additional 
and a car capacity of 28 per day. 

The car department buildings occupy the west side of 
the yards in a parallel grouping with a transfer table 
between the paint shop and the passenger car erecting 
shop. The locomotive department buildings form an ir- 
regular group in the center of the yards. The power 
station and some minor buildings are to the east. The 
two roundhouses lie near the main line of the road, 
which passes to the north. 

With the exception of pneumatic hoists and hydraulic 
presses all machinery is electrically driven, about 95 per 
cent of the equipment being so operated either in groups 
or individually. Every well-known maker of motors is 
represented, and several home made motors are also in 
use. The entire plant is operated on the 220 volt con- 
tinuous current system, all current being generated in 
the company’s own power house. 

The shops were located here in the eighties and most 
of the old buildings are of brick. The later ones are of 
steel reinforced concrete, and all have skylights and large 
windows. The power transmission was originally me- 
chanical, ropes and belts being used quite extensively. 
Electrical transmission and drive was adopted in 1903 
and has been extended steadily since. 


Power Plant and Distribution System. 


The main power station at the east side of the grounds 
is 160 ft. by 100 ft. in size, with a 16 ft. by 50 ft. ex- 


M. & St. P. Railway 


tension for pumps and feed water heater. The boiler 
room occupies ‘the entire east side of the building and is. 
48 ft. wide. 

There are eight Babcock & Wilcox 150 h. p. water 
tube boilers here, arranged in pairs, and four locomotive 
type boilers of 100 h. p. each. All firing and ash re- 
moval is done by hand at present, but mechanical strokers. 
will be installed at an early date. 

In the engine room are seven generators and two air 
compressors and the main switchboard. There are two 
Bullock 200 kw., 235 volt, 100 r. p. m. generators direct 
connected to horizontal, cross-compound, 330 h. p. Nord- 
berg engines, and two Milwaukee generators of the same 
size, also driven by Nordberg engines. Arranged in a 
row along the center of the room are three upright West- 
inghouse engines driving 100 kw., 250 volt generators at 
290 r. p.m. Two of these are Westinghouse and the 
other was built by the Milwaukee Electric Co. 

The principal auxiliaries in this station include two 
pumps, a Cochrane feed water heater, a Farbanks-Morse 
fire pump, 20x12x16 in., operating at 60 r. p. m. and de- 
livering 1,500 gallons of water per minute, and a Laid- 
Jaw-Dunn-Gordon air compressor delivering 2,500 cu. ft. 
of free air per minute for the main shop supply. 

There is also an old power house adjoining the large 
wood mill. This was formerly used to drive that mill by 
a large belt, but the pulley on engine was replaced by a 
350 kw. Bullock 250 volt generator. The engine is a 
Weisel & Vilter horizontal cross compound and steam is 
supplied by five return tubular boilers using wood scrap 
as fuel. The two stations are tied together electrically. 

The total connected load is about 5,000 h. p., of which 
4,000 h. p. is in motors. The average load is around 
3,000 h. p. All leads from generators go to switchboard 
below floor and all feeders go out overhead. The trans- 
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mission and distribution lines are all overhead, weather- 
proof cables ‘being used. 
carried on brackets just under the eaves on outside of 
buildings, wooden poles being used between buildings and 
about the yards. 

The main switchboard is of white Italian marble 
mounted on angle bar framework. There are ten panels, 
each 36 in. wide by 8 ft. high and fitted with two pilot 
lamps. The switchboard backs up to the wall between 
engine and boiler rooms. The bus and connection bars 


Cc. M. & St. P. Shops—General View. 


are of copper strips laminated to capacity. Removable 
covers of wood have been placed over the outer bars to 
prevent contact by operators when back of board. 
Mounted on the wall back of the switchboard is a single 
ammeter for reading the current in any feeder circuit. 
This is done through having a shunt in each feeder con- 
nected to contact clips, on a terminal board above the 
meter, and a plug with flexible leads from the meter. 

On the wall near the switchboard is the fire alarm sig- 
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Cc. M. & St. P. Shops—Layout. 


nal station. This controls circuits for 13 stations through- 
out the shops. 
Locomotive Shop. 


The locomotive machine shop is a large building, near 
the center of the yards, with two extensions added along 
its south wall. The main building is old and the roof 
trusses make the use of overhead cranes impossible, so 
two monorail cranes have been installed to run along one 
side of the main aisle. In the side bays or new extensions 


In many places the cables are | 
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overhead cranes have been installed to handle work for 
the large machine tools there. A noticeable feature of 
this shop is the size of the machines installed. Among 
them is a five-spindle frame drill large enough to take 
any locomotive side frame made. It was built by Niles- 
Bement-Pond Co., and has a 514 h. p. motor on each 
head, with a separate motor for oil circulation. There 
is also a three-head frame slotter with a 10 h. p. motor 
on each head, and 72 in. x 36 ft. planer for the largest 
frames. 

Along the north side of the main aisle are 25 pits for 
locomotives, all of which are fed from the transfer table 
immediately north. The general tool room for this shop 
is located in the center of the building next the aisle. All 
of the larger machine tools are driven bv individual mo- 
tors, the balance being driven in groups from motor 
driven line shafting. The following list gives ail of the 
motor driven tools: 


CAVE Teele 

LOCOMOTIVE MACHINE SHOP TOOLS. 
No. Machine. Teil, 22 
6 Large drill press, 5-spindle;(eachtj: ssn. i 2. one ree eee os 44 
i Opil, jokbbestne shermerMMOn ore coran.cogddnoonct dodo wa0 Odd: Ws 
il TENCGhar een ohoKel Se MeREerESe riots Go cad acted cob oo Coa ooeer 155 
i SRST EDN EE soy ah Ue cha ahaa. nerhe Rigor betes AGieRegac 15 
iemlearceem ilingwemachine jeter aeiss set ieee eae 50 
ii Larue eauiimelkse qn, Olin On odo. ooconcoccocdooou0une 35 
De lsaroency indet, planer traverSeun. dere. cunts? crerr = 5 
f elaree side-trame planet sdrives.. « «acd-a/ere ws nae meee 35 
 SlLareesside-frame plaherp traverse. . i 5040 .cae oe coe 5 
SES rina lleclottensis Cac hina sere wai ce tert ae rerntn teres or 5 
By CIM iGhibbeat. Slohaseres, Keelelited pa dod.ou cdo oss aim mobio tool cle 8 
ge earccmslotters,) CACH, cs aeshdaraeteolsce mriy eo Les Wieh ceateneds 10 
ik “Sram tiyohe tater Seeks ake i boo dcto obaoomns Qb0t bo 6 bb doors i! 
i. WIGGbiiKany [bormbaree rls pou ones ccogeoenoadeoute coacoee 314 
tee Larce boring’ mill 4... Vee ac eeoe se clere he eae Pees ere al ota 5 
lee eortablemmotont ies coerce te. acre irk pac cee ane ere 4 
jmeLOO-nchewheelslathicn diversi re tietcketorecisre kere oerel reir 50 
teen 00sinch swheel lathe, traversen= seme areersl tients d states 51S 
i olarce posits, mill, drives... om. scene ase ae ie ts 30 
i dearce Dorit. gill, traverse. “cass ecme ny «neces ers 4 
(MeMlEOCOMOL Ve oUIde ori et wee -gertere porate tie iene trance rete 15 
(et Smallbemetal esa wits a teamete wistan circa smn cee eet ee hone mero l aes 5 
ts (Darees metal Saw 1.13. g0 085 le? act ngtenye eerie ae 10 
SBR AtCe, planier Sa CACM aa cave etd ave Magee «as eye aie pee es te 20 
Mee Large wheelelathein -. sci aie ous nc «ane mane aeons 3 
dates aril e DECSS auras eens a ee =< ersieysl eee a ace on 10 
HeeSriallwdrillapressic ss sets sae ak, Meco same crete adeloteotact a= 4 
Pee Large Sictteri cs oe tas oe tree oie oo oo es cree ieee = 15 
t Hydraulic wheel press, hoist...........0:0.00te5 ee eee 10 

And the following motors for group drives and mis- 

cellaneous uses: 
a AGHIOS austell, (Baer aries on cos prMoad doen sur cobs Hou oncme 52 
ay AUG ENE CHOI codecs Poems ono Loto ouOBesodaouboes 30 
doeGrotip’ of drill presses Seance ee ce oe ie one 15 
PuLGranesei motors, CAC cca wacpeie stn emer om wei 5 
Hime @raneweomoOtons <caCh a tt ct enter tte rae 5 
Mel ranstem tables, Gach) srw eete yen pstreter teeta teeta stated 10 
We RTcineRshattes CACH ™ Merce acrancee mace eer imet iiattoteter stekakers 30 
2 Elevators, each 22 


The boiler, tank and tin shops are in the building next 
north of the locomotive machine shop and are served by 
the same transfer table. The punches, bending roll and 
shears are driven by separate motors, all other boiler and 
tank tools being group driven from a line shaft operated 
by a 30 h. p. motor. A feature of this building is the 
large hydraulic riveter for boilers. This sets upright in 
a tower 60 ft.. high, boilers being handled by an electric 
crane at the top of the tower. The motor driven tools in 
boiler and tank shops are as follows: 


APENTBUE JE: VE, 
BOILER, TANK AND TIN SHOPS. 
No. Machine. Ee 
Ae Puneh-Dress - 1 se.cpcterstere alate tatetete ter Pelettel= fons) Pretanetaral acta 5 
ee S Healt Gee seetod cei eee etelee emer fers cae boeslacamtsaorcae tanh are 15 
aL PSL eei qlee warnian dose 50000 mudoDe soe Foote sedan 40 
Td Peancht preseew..se: Mieinte esas savior brpierelnv ING 5 a nie Reiners 5 
Sue Pine hiesn>eaGhiw ec rieeee oi rote aetna tear les taeetersrars wet 10 
AtDrill: press-otty. eee canes cae ree etnias yea os 5 
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Pe LLOStunmivietiney towels eilOlst eke er umniachan ere tent 25 1 Ball ndozerie See iiss bande slots 5 Sel Oe ee 30 
A, LOIS: im tivetineatower, iiaVverses. mace eet eerie sitet 12 1.. Bradley hammer <)\. pete se ic: oo onthe ie) te ere aan 30 
i MOIst 1m mivetine LOWE. tla VieUSe ts. ieee ornare tee 6 1 “Large punch . 20... tye cece ds ene 1s cme eee 23 
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The locomotive shops are well supplied with cranes, 
there being five of 2 tons each, two of 10 tons each, and 
one of 15 tons capacity. 


Freight Car Shops. 

The freight car erecting shop has a capacity of 28 cars 
per day. Nine tracks enter this shop and a gantry crane 
operates along the west end of the building. The new 
machine and blacksmith shop for freight cars lies just 
north of the erecting shop, all machine tools except some 
large ones in the smith shop being driven from line 
shafts operated by 30 h. p. motors. 


Passenger Car and Paint Shops. 

Four buildings are devoted to passenger car work 
and painting, these being the southerly ones of the car 
department group. The “new car department building,” 
so called, contains the tin, glazing, varnishing, plating 
and polishing, upholstery, air brake, furniture repair and 
wood finishing departments. The paint shop occupies 
a building north of the department building and contains 
30 stalls. All coach repairing as well as painting is done 
here, a feature of ths building being a series of adjust- 
able scaffolds suspended from the main columns of the 
building. These scaffolds are counterweighted and the 
load is carried by means of extensions at each end 
which drop into notches in the columns. 

The passenger car erecting shop is the next building 
north of the paint shop, and transfer table No. 2 lies 
between them, serving both buildings. There are 30 
stalls in this building and all truck work and heavy re- 
pairs are done here in addition to erecting new passen- 
ger cars. The passenger car blacksmith shop lies next 
north and all tools therein are line shaft driven. The 
following table shows the principal motor driven tools 
in the passenger car shops. 


TABLE: II: 
PASSENGER CAR SHOP TOOLS, ETC. 
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Blacksmith Shop and Foundry. 

The smith work here is distributed among three shops, 
one for the locomotive department being just south of 
the locomotive machine shop, and the two for the car 
department being respectively north and south of the 
freight car erecting shop. The motor driven tools are 
as follows: 


TABLET V. 
BLACKSMITH SHOP TOOLS, ETC. 
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tive shops, the grey iron foundry having a capacity of 
40 tons of castings of all sizes per day. The capacity 
of the wheel foundry is 600 chilled wheels per day, there 
being 24 floors of 25 moulds each and 102 annealing 
pits. Two cupolas supply the material to load cars on 
the hot iron track, air hoists on cableways handle the 
moulds, and motors do all other hoisting and hauling. 
From the moulds the wheel castings are taken, while 
still red hot, to cars on the pitting track at the opposite 
end of the room and from here to the annealing pits 
where they cool slowly. Barr air chilled moulds are 
used and unusually good mileages are obtained with these 


wheels. The motor driven tools are as follows: 
TABLE V. 
IRON FOUNDRIES. 

No. Machine. Aine 
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The pattern shops lie to the east of the foundries, and 
a 30 h. p. Gibbs motor drives all of the tools through a 


Power House Switchboard Showing Cables Leading to Overhead 
Transmission. 


line shaft. There are 14 pattern makers’ benches in 
this shop, each completely equipped and well lighted. 
The elevator is driven by a 10 h, p. Westinghouse motor. 
The pattern storage building is of steel reinforced con- 
crete, 3 stories in height. 

Planing Mill. 

There are two wood working mills, a large one be- 
tween the car and locomotive department shops and a 
small one west of the foundry. The large mill turns out 
material for building freight cars and for repairs to 
both freight and passenger cars. The arrangement of 
the shop equipment is such that lumber enters the south 
end in a rough state and leaves at the north end all fin- 
ished. Practically all machines except planers are group 
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driven, and two sets of two fans each are installed for 
shavings removal. Each set is driven by a 75 h. p. mo- 
tor. Sprinklers are installed throughout, and all wires 
for lights are in conduits. 


AMBIT E Vil 
WOODWORKING MILLS. 
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Roundhouses and Stores. 

Both of the round houses here are located at the north 
end of the grounds near the main line tracks, one con- 
taining 43 stalls and the other 30 stalls. Each has an 
electrically operated turntable with a special swivelling 
overhcad contact block. Hot air heating is provided by 
steam coils and large motor driven fans. 

The coal tower stands at the northeast corner of the 
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grounds and contains four pockets with chutes and scales. 
The general storehouse is two stories high, heavy ma- 
terial being kept down stairs with light stock above. The 
motors in the various buildings mentioned are as fol- 
lows: 


ABER Vil 
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No. Machine. ieee 
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Shop and Yard Lighting. 

The lighting system of these shops is undergoing a 
change, the present policy being to substitute four-light 
incandescent clusters for arc lamps. The clusters used 
are made in the shops and consist of four 60 watt tung- 
sten lamps mounted on an iron cap with a reflector and 
stem. 
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Carbon filament lamps of 16 c. p. are used very ex- 
tensively throughout the shops, several thousand of them 
being In service, with 48 enclosed arc lamps for yard 
lighting. Nine Cooper-Hewitt vapor lamps are installed 
in the locomotive machine shop. 

Phe round houses are lighted with tungsten clusters, 
as above described, one of them being placed at the end 
of each alternate space between stalls and near the roof. 
These are wired to give two lamps in series and 110 volt 
lamps are used. Exposed rubber-covered wiring is used, 
the switches being in wooden boxes on the wall. 

Miscellaneous. 
_The yard crane is equipped with a Cutler-Hammer 
lifting magnet for handling iron and steel of all kinds, 
and outlet receptacles have been placed at frequent in- 
tervals about the yards so the magnet may be connected 
in at any point. This has been found to be a great time, 
labor and money saver, 

Upstairs over the tank shop is the electrical repair 
shop where lighting fixtures are made, car and shop lights 
repaired, armatures re-wound and repaired, and miscel- 
laneous work of similar nature done. 

A large open reservoir is built in the vard as an emer- 
gency water supply, althou~h city water is brought into 
the grounds. Wide roadways pass around all of the 
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Table Showing Power Distribution. 


principal buildings and fire hydrants and alarm boxes 
are scattered about the grounds. 

Large wheel and axle storage spaces are provided, the 
principal one being east of the freight car shops, and a 
large lumber storage yard is located just south of the car 
department buildings. 

The thanks of the writer are hereby extended to Mr. C. 
R. Gilman, Chief Electrician of the C. M. & St. P, R. R. 
for his valuable assistance in supplying much of the 


above data. 


TELEPHONE TRAIN DISPATCHING RULES 
The United States Electric Company has issued in its 
Bulletin No. 502 some suggested rules for telephone train 
dispatching. These rules are a compilation of the re- 
quirements generally adopted by the majority of Amer- 
ican railways which have installed telephone train dis- 
patching. <As reflecting the consensus of judgment of 
users, these rules are of interest to roads contemplat- 
ing the change to telephone dispatching. Some general 
instructions governing the use of the telephone in rail- 
way service follow and it is believed that, as simple as 
some of these appear, they have an important bearing on 
the efficiency operation of a railway telephone installa- 
tion. — 
“The-Delta Star Electric Company, Chicago, IIl., 
manufacturers of high tension specialties, have removed 
to 617-631 W. Jackson Blvd., where increased manu- 
facturing and office facilities have been secured. In 
addition to high tension devices a complete line of high 
efficiency Mazda lighting units have been developed and 
will be placed on the market July first.” 


Mr. G. H. Stickney, of the General Electric Com- 
pany, has been transferred from Schenectady to Harri- 
son, New Jersey. He will hereafter devote his whole 
attention to the Incandescent Lamp Sales Department. 


Railway Telegraph Superintendents Convention in Boston 


The annual convention of the Association of Rail- 
way Telegraph Superintendents, held in Boston, June 
26-30, was the thirtieth in the history of the organiza- 
tion. The total attendance of members and guests 
was 125. In the absence of President Dyer, who was 
unable to be present on account of illness, Vice Presi- 
dent J. B. Sheldon presided. 


The total membership of the association, as shown 
by the report of Secretary Drew was 169, at the open- 
ing of the meeting. In addition to these, 35 new mem- 
bers were elected. The association is in a flourishing 
condition, a balance of $302 above all expenses being 
shown by the treasurer’s report. 

Hints. 
By W. J. Camp. 

In his paper, “Hints,” Mr. W. J. Camp, electrical en- 
gineer of the Canadian Pacific at Montreal, made a 
comparison between porcelain and glass insulators, 
saying that the former were harder and not so easily 
shattered by impact of stones and that their insulating 
qualities were from 5 to 10 times as good as those of 
glass insulators. White porcelain insulators are now 
purchased exclusively on the Canadian Pacific. 
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Overhead Crossing Committee’s Drawing for Typical Crossing of 
Steel Pole Line. 

Telephone dispatching circuits are transposed every 
quarter mile. The transposition is effected by means 
of a curved iron bracket under the arm, which de- 
creases the danger of crosses in case of broken insula- 
tors. Main line bridging selectors are used. Argus 
lightning arresters are used, four, without fuses on 
the ends of the wires and two, with fuses, on the 
bridge wires to the telephones and selector. 

Each telephone inspector covers a stretch of 250 to 
300 miles. Mr. Camp believes that each inspector 
should be provided with a light motor car. Each train 
is equipped with a telephone, connection to the line 
being made with a pole. 

In the discussion of Mr. Camp’s paper, it was 
brought out that the cost of porcelain insulators is 
4.2 cents, while that of glass insulators is 2.9 cents. 
Breakage of porcelain insulators averages less than 
one per cent. 

Railway Efficiency. 
By Ralph W. Pope. 
Mr. Pope’s paper called attention to the advance of 


“scientific management,” which he said had its appli- 
cation to the telegraph department as well as to other 
branches of railway work. Mr. Julius Kruttschnitt has 
said that “A railway is a machine designed to manu- 
facture freight and passenger service; it makes ton- 
miles and passenger-miles.” Its efficiency increases 
in direct proportion to the rapidity with which trains 
are handled and this rapidity is largely dependent on 
the dispatching service. Mr. Pope thought the tele- 
phone could advantageously be employed in many 
departments of railroad work. 


Telephone Economy in Railway Service. 
By G. K. Heyer. 


This paper reviewed the steps in the introduction of 
the telephone for railway service and pointed out the 
difficulties that had arisen and been overcome. The 
possibilities of improvement were mentioned and 
attention was called to the extremely rapid expansion 
which has taken place, there being today nearly 48,000 
miles of railway telephone circuits in the United 
States and Canada. The various points of advantage 
of the telephone over the telegraph were listed. An 
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Overhead Crossing Committee’s Drawing for Typical Crossing of 


Wooden Pole Lines. 


argument was made for a system of records or 
accounts by which the actual cost of operation of the 
two systems could be compared. 


High Tension Crossing Committee Report. 


This is a joint report which has been approved by 
the National Electric Light Association, American 
Electric Railway Association, American Telephone 
Company, Postal Telegraph Co. and Western Union 
Telegraph Co. Typical crossings as recommended by 
the report are shown in the illustrations. 


Election of Officers. 


The Officers elected for the coming year are: Presi- 
dent, G. A. Cellar, Pittsburgh; 1st vict-president, W. 
M. Bennett, Chicago; 2nd vice-president, A. H. Tay- 
lor, New York; secretary-treasurer, P. W. Drew, Chi- 
cago. The next annual convention will be held in 
New York City, June 24, 1912. The committee on 
arrangements is W. W. Ryder, Chicago; U. J. Fry, 
Milwaukee; W. Marshall, Toronto. 


General News and Personal Mention 


A NEW SHOP LIGHTING FIXTURE. 


Among the problems of engineers charged with the 
electric lighting of railroad equipment is that of ef- 
ficient shop lighting, both from an electrical and com- 
mercial standpoint. It is not only important that 
the highest possible illuminations be secured from a 
given energy expenditure, but also that a type of 
lighting unit be adopted which will have as low an in- 
stallation and maintenance cost as is possible to se- 
cure. 

The advent of the Mazda lamp in combination with 
properly designed fixtures offers a most practical so- 
lution of the problem, as this combination possesses 
the two desirable features of high efficiency and low 
maintenance cost. To meet the demand of shop light- 
ing, the lhghting unit illustrated herewith has been 
developed by the Delta-Star Electric Co., of Chicago, 
and is known as the “Mazdalite.”’ 

A unique feature of the Mazdalite is that it is wa- 
ter, smoke and gas proof, this being secured by the 
use of a One-piece reflector in turn having a substan- 
tial glass globe properly gasketed at the point where 
it engages with the reflector. To secure an efficient 
and permanent reflecting surface the fixture is finished 
in fire enainel porcelain, the top side being finished in 


Fi 


“Mazdalight’ Four-Lamp Fixtures. 


dark blue, thus securing a surface which will not de- 
teriorate under the most trying conditions of water, 
smoke or gas. 

The enclosing globe is removable, permitting easy 
replacement of lamps and at the same time serves to 
collect dust which would ordinarily collect on the 
lamps of an unshielded fixture. The result is that 
all dust can be effectually removed from the globe 
without in any way handling the lamps and causing 
breakage. 

Four 250-watt Mazda lamps are used in either series 
or multiple as desired, this of course depending upon 
the voltage of the circuit and the result is a lighting 
unit which effectually replaces the ordinary type of 
flame arcs and at the same time has an extremely 
low maintenance cost. Where vibration is exceed- 
ingly heavy the fixtures are provided with shock ab- 


sorbers, although as a rule the modern Mazda lamp 
does not require this precaution, unless the vibration 
is unusually severe. 


DEATH OF WILLIAM RICHARD BRIXEY. 


It is with regret that we chronicle the death of 
William Richard Brixey, one of the leaders in the de- 
velopment of insulated wires and cables. 

Mr. Brixey was born 
at Southampton, Eng- 
land, May 11, 1851, edu- 
cated at a_ well-known 
grammar school there and 
then entered the British 
Mercantile Marine ser- 
vice,- commanding his 
own ship and visiting all 
the leading ports of the 
world. He came to this 
country in 1878, became 
at once an American citi- 
zen, and went into busi- 
ness with his brother-in- 
law, Mr. A?’ G. Day, a 
pioneer in the American 
rubber industry and the inventor of “Kerite.”’ In 1879 
he married Miss Frances N DeWolfe, daughter of Alva 
G DeWolfe, a co-worker of Mr. Day’s and also an in- 
ventor of some note. The Day plant was at Seymour, 
Conn., and there Mr. Brixey developed the business with 
remarkable energy and intelligence, mastering it in every 
detail and becoming general manager on the death of 
Mr. Day, and sole proprietor upon the death of his sister, 
Mrs. Day. Mr. Brixey was not satisfied with the use 
of his cables in the telegraph and telephone field or 
with the early indorsement of such men as Morse, but 
pushed out into larger developments in other fields. 
Noteworthy among these developments were the sup- 
plying and laying of the Alaskan cable, the furnishing 
of the Panama Zone cable, and furnishing the wires and 
cables for the Pennsylvania tunnel and terminal connect- 
ing the two shores of the Hudson and East Rivers. In 
1908 Mr. Brixey incorporated the business as a com- 
pany and soon after retired, leaving it to the manage- 
ment of his eldest son, Mr. Richard D. Brixey, president 
of the Kerite Insulated Wire & Cable Company. Mr. 
Brixey left two other sons, Mr. Reginald W. Brixey, 
vice-president, and Mr. Austin D. Brixey, secretary of 
the company. Mr. Brixey was quite active in public life, 
and was a captain of the Old Guard of New York City. 
He was a member of the A. I. E. E. and a thirty-third 
degree Mason. Mr. Brixey’s wife died in 1909 and he 
is survived only by the three sons above mentioned. 


W. R. Brixey. 


The Safety Car Heating & Lighting Company an- 
nounces that Mr. H. C. Wheeler, formerly of the New 
York office, has been transferred to Montreal, Canada, 
where he will look after the Canadian interests of the 
company. 

The completion of the new building for which ground 
was broken last week will add 8000 square feet of floor 
space to the Willard Storage Battery Company’s plant 
at Cleveland, Ohio. The building will front on Mar- 
quette Road and is built to take care of the Company’s 
rapidly increasing business. 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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Progress in Car Ventilation. 


SoM ETHING has been done to improve car ven- 

tilation during the past year. Practically all 
sleepers are now equipped with ventilators of the sta- 
tionary type. There can be no doubt that these have 
done a great deal to better the air in cars. This type 
of ventilator depends for its action upon the motion of 
the train and shows to greatest advantage on through 
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trains which run at fairly high speeds. It leaves some- 
thing to be desired, of course, but nevertheless it is 
vastly better than no ventilator at all and the absence 
of moving parts is a decided advantage. 


With all the discussion which has taken place on 
the subject, the question as to whether car ventilation 
should be by exhaust or positive pressure remains un- 
settled. There is general agreement that if pure clean 
air could be forced into the car under uniform pres- 
sure ideal ventilation would be accomplished. It seems 
to be very difficult to devise a method for doing this. 
Not the least of the difficulties is that of securing the 
clean air. The envelope of air surrounding a railway 
train in motion is always more or less contaminated 
by cinders, smoke and dust. To remove these requires 
filtration of some sort. The air must be either washea 
or screened. Washing is likely to be accompanied by 
too great absorption of water vapor with the result 
that the car is made damp and the supply of wash 
water must be frequently changed and renewed. 
Screening is difficult because if screens of sufficient 
fineness to accomplish the desired result are used, they 
fill up rapidly and soon become impervious. 


Some authorities maintain that the air could be rid 
of the greater share of its dirt by being drawn through 
a duct having a downward bend. This would necessi- 
tate the use of a positive pressure blower of some 
power as the air friction in long ducts is considerable. 
There is no serious obstacle in the way of using this 
system of ventilation unless it be that of finding space 
for the ducts. In a sleeping car air would have to be 
furnished to each berth which would require a rather 
elaborate system of air passages. 


So far the exhaust or vacuum system has been used 
in all efforts of car ventilation, except that which 
makes use of revolving fans to draw air into the car 
through the deck sash. Granting that the positive 
pressure system is superior, this is a step in the right 
direction. However, the efficiency of fans revolving 
in free air is very low. To get the full benefit of the 
power used in them they must be enclosed in ducts. 
Some experiments along this line are being made at 
present; 

Unfortunately very little reliable data on the effi- 
ciency of car ventilating systems is available. The 
tests made by the Chicago Railways Company, the re- 
sults of which were published in the RAILWAY 
ELECTRICAL ENGINEER for August, 1910, are 
about the only actual comparative observations ever 
made. 

While all sleepers are now equipped with some 
form of ventilator, not over 5 per cent of the coaches 
and chair cars in service have as yet received atten- 
tion. Nevertheless the progress made is encouraging 
since it is only within the last few years that the ques- 
tion of car ventilation has received any attention. 

The Committee on Ventilation of the Association 
of Railway Electrical Engineers is doing pioneer work 
in a long neglected field. It would seem that there are 
several fundamental questions which this committee 
report should settle or at least try to settle. These 
Biex 

1. Which is best adapted for car ventilation—a 
positive pressure system or a vacuum system? 

29. How much fresh air should be furnished per 
passenger per hour (or other unit of time)? 

3. Is it necessary to clean this air? 

The report of this committee will be awaited with 
much interest as it will be the first authoritative re- 
port on the subject. 
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ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


NEW MEMBERS. 


The following new members were approved at the 
Executive Committee meeting held on July 12, 1911: 


Anton Abrams, 409 Garfield Bvd., Chicago, Ill. 
Joseph Appleton, 608 Jefferson Ave., Niagara Falls, 
Ney? 
Frank L. Baxter, General Elec. Co., Harrison, N. 
Jy 
Laurence P. Ball, H. W. Johns-Manville Co., Chi- 
cago, Ill. 
Frank. Black, 315 Newman St.,; Bay City, Mich. 
M.,-B.-Buckman, 124 So. 8th St., Philadelphia, Pa. 
Gustave; Carlson, 522) Wo 58th. St.,» Chicago, © Il. 
F, R, Fortune;1501 Arnot Bldg:, Pittsburg, Pa. 
Chas: -H.Gazetty,; 629 Market Sti, Philadelphia, ‘Pa. 
Geo. A.’ Graber, 1955: PeopleS» Gas Building, ‘Chica- 
go, Ill. 
Geo. Hentges, 2335 State St:, Chicago, Ill. 
Chas. VW. Hunt; 317 Hill St.; Rocky Mountain, N.C. 
Fred E. Kuhl, 2627: Eagle: Ave:,: Alameda, ‘Cal. 
Alex. B. Moore, 114 Oak St., Ludlow, Ky. 
Arthur W...Martin, 14 Manness Ave., Portland, Me. 
J. Lee Parker, 46 Mary St., Maycross, Ga. 
Robert E. Price, 406 8th St., Oakland, Cal. 
H. Worcester Sargent, 203 5th Sti, New York City. 
aq) obo J. Schayer, 1153 Peoples Gas Bldg., Chicago, 
Robert Skeen, 400 Glisan Ave., Portland, Ore. 
Harry-W. Smith, 105 19th St., Buffalo, N. Y. 
Theo. D. Starr, 323 Moreland Ave., Philadelphia, Pa. 
_ Nelson G. Stark, Oneida Steel Pulley Co., Oneida, 
NuAY. 
C. G. Tarkington, 1420 N. Y. Life Bldg., Chicago, Ill. 
: B. F. Wood, 1200 2nd St., Juniata Station, Altoona, 
a 
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CHICAGO ELECTRIFICATION COMMISSION STAFF. 


The staff of H. G. Burt, chief engineer of the com- 
mission appointed by the Chicago Association of Com- 
merce to report on the feasibility of electrifying the 
railway terminals of Chicago is announced as follows: 


Electrical Engineer, Hugh Pattison. Mr. Pattison 
has been connected with the electrical equipment of the 
Pennsylvania railroad tunnel and terminal in New 
York city. 

Mechanical Engineer, Theodore H. Curtis. Mr. Cur- 
tis has been for several years past, superintendent of 
motive power and machinery of the Louisville and 
Nashville Railroad. 

Terminal Engineer, Louis H. Evans. Mr. Evans 
has been chief engineer of the Chicago Junction Rail- 
way and was in charge of the first track elevation by 
the Chicago & Northwestern Railway in the city of 
Chicago. 

The studies of the commission will be carried on 
under these three heads. 
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VENTILATION AND COOLING. 


The question of the comfort of passengers in rail- 
way cars is not altogether one of adequate ventila- 
tion. It is partially dependent on the circulation of 
the air in the car. The two uncomfortable sensations, 
heat and ‘“‘stuffiness,’’ are associated in the mind be- 
cause they are usually experienced at the same time. 
They are, however, experienced for different reasons, 
and what will remedy one will not necessarily remedy 
the other. 


Air removes impurities from the body through the 
lungs and skin. In the lungs, impurities are oxidized 
and removed as gases, chiefly carbon dioxide. Contin- 
uous action of this sort is necessary to life. Any- 
thing which impedes this action causes a feeling of 
discomfort. The capacity of air to oxidize the impuri- 
ties in the lungs varies with the amount of free oxy- 
gen it contains. A considerable amount of this oxy- 
gen is used up when the air is breathed. Hence air 
breathed the second time is not so effective as fresh 
air in removing impurities. After being inhaled sev- 
eral times it becomes saturated with the gases given 
off by the lungs and is of little value for breathing. 
For this reason it is necessary that the air in an en- 
closed space should be changed frequently. This 
changing of the air constitutes ventilation. 


Impurities leaving the body through the skin do so 
in a solution called perspiration. This perspiration es- 
capes to the outer surface of the skin through the 
pores. The physiological purpose -of- perspiration is 
two-fold. In addition to. carrying off impurities it has 
a cooling effect.. This cooling is due:to evaporation on 
the surface of the skin. In evaporating, the water in 
perspiration becomes water vapor. This change from 
a liquid to a gas is accompanied by the absorption of 
heat. This heat is taken from the skin and the tem- 
perature of the body is therefore lowered. eG 


The amount of heat removed is in direct proportion 
to the rapidity of evaporation. The rapidity of evap- 
oration depends upon the amount of air coming in con- 
tact with the skin and the temperature of that air. As 
the temperature varies only within narrow limits, the 
amount is the controlling factor. The amount de- 
pends upon ‘the motion of the air. In perfectly still 
air evaporation is comparatively slow and the cooling 
effect of perspiration is therefore slight. To insure en- 
tire comfort it is necessary that the air should be in 
motion. Of course all air in a moving car is more or 
less in motion but any motion so slight as to be im- 
perceptible has very little cooling effect. 

The air in a car may be changed as frequently as is 
required for the lungs without’ perceptible motion. 
Hence a perfectly ventilated car may not be perfectly 
comfortable. Some means of securing motion of the 
air must be provided. This motion need not be so 
rapid as to form what is ordinarily called a “draught,” 
but it must be perceptible. 


To create this motion of the air is the function 
Unless the motion induced has a definite ~ 
direction such that it results in the air in the car be-— 


Oia tan: 


ing changed the fan has no ventilating effect what- 
ever. The fact that it does not ventilate is, however, 
no objection to the fan. Stirring us the air may not 
be as important from the physiological point of view 
as changing it but it is quite as important to the com- 
fort of the passenger. 
Summing up, the comfort of the passenger demands 
both fresh air and air in motion, or in other words, 


both ventilation and cooling. Stirring up the air does 


——Eo eee ee 
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not lower its temperature nor purify it but it does 
lower the temperature of the body by evaporation of 
perspiration from the skin. Therefore, fans are nec- 
essary for comfort whether they have anything to do 
with the ventilating system or not. 


VENTILATION CALCULATIONS. 


The problem of ventilating any enclosed space such 
as the interior of a railway car consists simply of pro- 
viding means whereby the foul air will be removed and 
replaced with fresh air often enough to give each per- 
son 1,000 cubic feet of fresh air per hour. In so doing 
use is made of openings of various sizes. Frequently 


RAILWAY ELECTRICAL: ENGINEER 41 


these openings lead directly to the outer air ; sometimes 
the outer air is reached through ducts. The problem 
then is to provide openings of sufficient size so that 
with the air speeds obtainable, the requisite change 
may be effected. - 

In the solution of this problem, the accompanying 
table may be of value. Taking a specific case, let us 
suppose that a car carries 50 passengers and therefore 
requires theoretically 50,000 cubic feet of air per hour. 
If, by fans or other means a velocity through the open- 
ings of 20 feet per minute (equivalent of a 15 miles 
an hour breeze) can be secured, 20 openings of 300 
square inches cross sectional area or 40 half as large 
will be required. 


Flow of Air in Cubic Feet per Hour through Various Sizes of Ducts at Diff- 
erent Speeds. 


Area of Duct Speed of Air in Feet er Minute 
X-Section. 1 S v3 6 8 10 12 15 £0 25 30 


(Sq. In.) - 


10 20 350 40 

24 10 20 £40 60 80 
36 15 30 60 90 120 
48 20 40 80 120 150 
60 25 50 100 150 £200 
72 50 60 120 180 240 
84 55 .70 140 2810 280 
96 40 80 160 240 £320 
108 45 90 180 270 360 
120 50 100 200 300 £400 
132 55 110 220 830 £440 
144 60 120 240 360 480 
160 67 133 267 400 533 
180 75 150 300 450 #4600 
200 83 167 333 500 £667 
240 100 200 400 600 800 
300 125 250 500 750 1000 


50 60 75 100 125 150 
100 120 = 3 1650 200 250 300 
150 180 225 300 375 450 
200 240 #£=300 400 500 600 
250 300 375 500 625 750 
$00 360 £450 600 750 900 
350 420 £525 700 875 1050 
400 460 600 800 1000 1200 
450 540 675 900°. 1125... 1350 
500 600 750 1000 1250 1500 
550 660 825 1100 1375 #1650 
600 720 900 1200 1500 1800 
666 800 1000 1333 £1667 2000 
750 900 .1125 1500 - 1876 2250 
833 1000 1250 1667 2083 #2600 

1000 1200 1500 2000 2500 3000 
1250 1500 1875 2500 3125 #$£=3750 


Mechanical Car Ventilation 


Mechanical Car Ventilation is a term applicable to 
those systems of car ventilation which do not depend 
for their operation upon the circulation of air induced 
by the movement of the car or external wind pres- 
sures. 

A mechanical system of car ventilation provides for 
a constant circulation or flow of air through the car 
under all operating conditions. 

Natural Car Ventilation covers those systems which 
depend for operation upon some modified form of the 
aspirator principle, or upon some combination of the 
various types of injectors operating by reason of the 
wind pressure induced by the speed or movement of 
pier car’ 

Mechanical car ventilation may operate upon either 
the exhaust or vacuum system or upon the positive 
pressure system. In the first, fresh air is forced into 
the car. In the second the foul air is drawn out by 
_ suction and replaced by fresh air which flows in to 
fill the resulting vacuum. No mechanical positive 
_ pressure system has as yet been extensively used, but 
the vacuum system has been installed and in service 
for some time. 


In this system a motor-driven exhaust fan is util- 
ized, usually located at the car roof at one end, hav- 
ing a connection with an exhaust chamber located be- 
tween the roof plates and head lining, and extending 
the length of the car roof. In the lower face of this 
exhaust chamber is located a series of outlet registers 
opening into the car interior and offering an outlet 
for the air handled by the exhaust fan. Provision is 
made for the fresh air supply by means of a series of 
fresh air intakes located at or near the floor line of 
the car and connected with the car heaters or radiat- 
ing surface so as to insure heating the fresh air which 
replaces the air withdrawn by the exhaust fan. 

The application of the electric motor in connection 
with car ventilation on steam railroads has been made 
possible by the increasing use of electric current for 
Car Lighting. Passenger equipment is now generally 
provided with electric car lighting by means of turbo- 
generator sets or axle-lighting systems in combina- 
tion with storage batteries. 

The vacuum system of car ventilation was first de- 
signed and applied to surface cars for city service in 
Chicago. The necessity of a positive means of car 
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ventilation has become apparent with the advent of 
the enclosed type of motor cars, which are now gener- 
ally used in city and interurban service. 

Some three years ago a series of exhaustive tests 
were instituted and conducted by the railway officials 
and the Board of Health in the city of Chicago. Cars 
were equipped with the various ventilating devices on 
the market and placed in actual service. As a result 
of these tests a contract was given to equip 350 cars 
with the mechanical system offered by the Vacuum 
Car Ventilating Company. These cars have been in 
service during the past year, and various tests have 
been made to determine the scope of the ventilating 
system. An air analysis test to determine the quality 
of air in cars and percentage of CO, was made by the 
Illinois Chemical Laboratory, the results of which 
were reported as follows: 


“We boarded Chicago Railway Car No. 916 (Pull- 
man type, pay-as-you-enter) at Halsted street and 
Fullerton avenue at 2:30 p. m. Wednesday, January 
11, 1911. The car at that time contained 36 passen- 
gers in the body of the car. The air did not seem to 
be contaminated. The electric fan was turned off for 
30 minutes. At the expiration of that time the car 
contained 35 passengers. We filled a bottle with the 
air of the car by passing some through the bottle by 
means of a suction pump for eight minutes. The car 
at this time had arrived at 22d and Halsted streets. 

On determining the amount of carbon-dioxid in the 
above mentioned bottle we found it to be 12.9 parts 
per 10,000. The fan was then turned on again. In 
30 minutes another sample of air was taken in a simi- 
lar manner (the car containing 65 passengers). This 
sample showed 10.3 parts of carbon-dioxid per 10,000. 
This was a very good showing, considering the line 
the test was made on (as Halsted street is one of the 
worst lines in the city, owing to the class of people 
that use that line). - 

“On Saturday, January 14, 1911, another test was 
made on Chicago Railways Car No. 930, running in 
service on Halsted street and Milwaukee avenue. The 
car contained 62 passengers. We filled bottle of air by 
pumping nine minutes with suction. The fan was run- 
ning when we entered the car. On determining the 
amount of carbon-dioxid in bottle, it was found to be 
5.4 parts per 10,000. In five minutes after we filled 
bottle with air, we were at end of the line, Halsted 
and 26th streets. The fan was turned off fifteen min- 
utes later. The return trip was started at Madison 
and Halsted with 14 passengers in car, bottle of air 
was taken by pumping for nine minutes, car contained 
8 passengers at conclusion of pumping. On deter- 
mining amount of carbon-dioxid it was found to be 
6 parts per 10,000.” 

Inasmuch as the question of car ventilation must 
be considered in connection with the car heating, it 
was obvious that proper provision must be made for 
heating the fresh air supply, in order to prevent chill- 
ing the car in cold weather. It was believed that it 
would be impossible to heat a car when a 34-minute 
air change was provided without greatly increasing 
the radiating surface necessary to maintain the desired 
temperature. 

Under date of Jan. 4, 1911, a test was conducted on 
the car heating system on one of the cars equipped 
and in service on the lines of the Chicago Railways 
Co, The results of the test showed that it is possible 
to maintain the desired temperature without increas- 
ing the current consumption, or, on steam roads, the 
steam consumption, in the heating system. In order 
to insure accuracy in the observations taken, car tem- 
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peratures were recorded by means of clinical ther- 
mometers placed through the car at various levels. 
A number of capacity tests have been made, which 
show clearly that the standard outfit is capable of 
producing a 3'%4-minute air charge under all operat- 
ing conditions, in a standard 31’-0” car body, and the 
circulation of air established by the exhaust fan is not 
affected by the car movement or external atmospheric 
conditions. : 

It is believed that the application of this system 
may readily be made to steam cars with highly satis- 
factory results. The cuts given below illustrate the 
tentative layout to cover such application. Provision 
could readily be made for an exhaust chamber space 
duct between the car head lining and roof plates. A 
series of outlet registers could be installed in the lower 
face of this duct and the exhaust chamber connected 


Showing Location of Fan Over Vestibule. 


to the exhaust fan and motor, located preferably in 


the bow of the roof of the car over the vestibule at. 


one end. 

Provision may be made for introducing the fresh 
air by means of a series of intake openings having 
projecting faces below the side frame of the car body, 
and connected to a casing placed about the steam coils 
having outlet connections in the seat boxes to permit 


of the fresh air being introduced into the aisle space. © 


In the case of the standard Pullman car, connection 
may be made to the casing around the steam coils, 
having a vertical duct extending upward in the space 
between the windows and having outlets adjacent to 
the lamp brackets. 
supply of air to the lower berths of the car, and the 
exhaust system in operation would provide for an ab- 
solute and constant disposal of the vitiated air rising 
from the lower level of the car. 

It does not.seem that any system of car ventilation 
for steam cars will be considered adequate until prop- 
er provision has been made for the introduction of 
fresh air to replace the air exhausted at the roof level. 

In case it is decided that a positive pressure system, 
forcing fresh air into the car, is superior to a vacuum 
exhaust system, the same installation could be used 
for that purpose by substituting a positive pressure 
blower for the exhaust fan and providing a suitable 
air intake. Or the fan could be connected so as to 
furnish air passing over the heating coils. So far the 
exhaust system has been thought preferable by most 
of those who have investigated the question. 

The application of the system as outlined above 
would insure proper ventilation of cars standing in 
terminals, and would also provide for a thorough dis- 
tribution of the heated air radiating from the steam 
coils. The system as described above is manufactured 
by the Vacuum Car Ventilating Company of Chicago 
under patents owned by them. 


This arrangement would insure a_ 
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Vacuum Mechanical Ventilating System—Arrangement of Air Influx 
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Detail of Arrangement for Berth Ventilation. 


A Study of the Ventilation of Sleeping Cars 


By THOMAS F. CROWDER, M. D4 


All air contains carbon-dioxid as a normal constitu- 
ent. The average amount in pure air is commonly 
stated to be 4 parts in 10,000. 

The carbon-dioxid in the expired breath averages 
more than 4 per cent. (400 in 10,000). The amount 
excreted hourly varies according to age, sex and the 
degree of bodily activity. In a mixed community of 
persons at rest it will average about 0.6 cu. ft. per 
person per hour. 

If there were no ventilation whatever the air of 
an ordinary railway coach, containing 4,000 cu. ft. 
of space and occupied by 20 people, would have 34 
parts of carbon-dioxid per 10,000 of air at the end of 
one hour. This would continue to increase indefinitely 


The 20 people produce 20 times 0.6 cu. ft., or 12 
cu. ft. of carbon-dioxid per hour. With what amount 
of air must the 12 cu. ft. be diluted so that the air con- 
tain 6 parts of carbon-dioxid in 10,000? The simple pro- 
portion, 6:10,000::12:X gives 20,000 as the answer (or 
1,000 cu. ft. per hour for each person present). 

Some 15 or 20 years ago analyses of air from pas- 
senger cars were made by Prof. Nichols for the Board 
of Railroad Commissioners of Massachusetts. In 1894 
a committee of the Master Car Builders’ Association 
made a report on the subect of car ventilation and 
with it submitted the results of several analyses of 
air from cars, which are included in Table IT. 

In 1904 Mr. C. B. Dudley reported on analyses of 


TABLE I.- RESULTS OF NUMEROUS TESTS TO DETERMINE THE CONDITION OF AIR IN SLEEPING CARS. 


( Normal Carbon-dioxid in air;4 parts in 10,000 ) 


Ave,.No. People 


(Cars with natural ventilation) in car, 
1. Decks open;doors and windows closed. 15 
2. Ditto,but doors open to vestibule, 10 
3. All decks,doors and windows closed. 13 
4. In lower berth. 16 
5. In aisle opposite lower berth. 16 
6. In upper berth. 21 
7. In aisle opposite upper berth. Pal 
(4-7;Windows and doors closed) 
(Cars with Exhaust Ventilators) 
8. Decks open;doors and windows closed. 13 
9. Ditto,for aisle only (night). 16 
10. Doors open to vestibule. 14 
ll. In lower berth. 16 
12. In aisle opposite lower berth. 16 
13. In upper berth. 17 
14, In aisle opposite upper berth. 17 


(11-14;Windows and doors closed) 


in a direct ratio to the time, since carbon-dioxid con- 
tinues to a produced by the respiration of the occu- 
pants at a practically constant rate. 

It is plainly impossible to measure directly the 
amount of air flowing into a car, since it enters at many 
points and at constantly changing velocities. But the 
amount of the interchange may be readily computed 
from the actual amount of carbon-dioxid found from 
time to time by applying the figures given above to a 
simple mathematical procedure. Suppose a car con- 
tains 20 people and its atmosphere is found to have 
an average of 10 parts of carbon-dioxid per 10,000. The 
incoming fresh air contains 4 parts, hence the respi- 
ratory contamination of the car air is represented by 
only 6 parts. 


TABLE II.-COMPARATIVE RESULTS OF TESTS OF CARBON-DIOXID IN. AIR 


Equiv. 
Place No. of -Parts of COp in air per 
Observations 10,000 parts of air pers 
Aveerage Maximum ou. ft. /nr. 
Sleeping cars (body) b.00 10.0 a tET 
Sleeping cars (berths) 690 6.96 13.5 2,027 
Day coaches (32 passengers) 43 9,38 21.0 1,100 
Street cars 45 15,10 29.0 641 
Elevseted cars. 17 13.80 26.5 674 
Suburban coaches 47 14.30 38.0 583 
Stores £3 8.80 10.0 1,250 
Restaurants 62 16.10 26.0 496 
oeaets ( ) 26 Phe 39.0 670 
Bleep cars (12 pass. ° 22.0 
Wan tocteioara: (i? saee.| 10.7 15.5 pel 
Suburban cars (1/2 full) 13.8 21.7 SEor, 


*Extracts from a paper by Dr. Crowder, Superin- 
tendent of Sanitation, The Pullman Company, present- 
ed before the American Public Health Association in 
1910. 


Air to 
Carbon-dioxid meintain 
per 10,000 parts of air Av. G 
Ave. | Min. Max. cu.ft. /hr. 
7.19 3.5 13.0 28,300 
5.40 3-5 8.5 40,700 
8.33 560 15.0 18,500 
8.32 5.0 18.0 1,389 
7.352 4.5 10.0 per berth 
Oeba 4.5 18.5 1,161 
8.37 6.0 13.0 per berth 
6.01 4.5 10.0 38,400 
6.53 4.5 10.0 41,300 
5.50 3.5 9.0 57,900 
6.96 4.5 13.5 2,027 
6.33 4.5 10.0 per berth 
6.70 4.5 10.5 » 222 
5.95 4.5 9.5 \per berth 


the air of cars of the Pennsylvania Railroad, which 
were ventilated by the excellent system he devised. 
He found from 10 to 18 parts of carbon-dioxid per 
10,000 in running cars, and from 20 to 21 in cars 
standing still for 20 minutes. The 52 people in each 
car are assumed to have produced 0.72 cu. ft. of car- 
bon-dioxid each per hour; from which it is estimated 
26,000 to 62,000 cu. ft. of air-supply per hour for the 
moving cars and 22,000 for the still cars. 

Nearly 3,000 carbon-dioxid determinations were 
made for all purposes in connection with this work; 
about 2,000 of these were of the air of over 200 sleep- 
ing cars. 

In order to test the consistency of the results ob- 
tained and to find if the carbon-dioxid actually does 
go up in proportion to the number of passengers, 555. 
observations were divided into four groups according 
to the number of passengers as shown ir. Table III. 
It is seen that it does increase with the number of 
passengers. . 
TABLE II]—RELATION OF AIR POLLUTION 

TO NUMBER OF PASSENGERS. 
Carb. diox.; parts per 


10,000 

Cars with Cars with 

No. <of- Pass. nat. vent. exh. vent. 
Under S10 eae) 1, ee may: B.D8 
POR ew Eat tae i en ne AAT 6.62 5.95 
LON 20 ited ec Cot ay ae tae 6.46 
Onan Oier ie 05s ted) i 8.85 7,24 
AVETASEUS ton laste Cena a 6.88 6.11 
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Electrical Operation of the West Jersey & Seashore R. R. 
Detailed Cost of Operating an Electrified Railroad 75 Miles Long 


It is the object of this paper to present data of the 
electrical operation of the West Jersey & Seashore 
Railroad taken direct from the operating records. No 
effort has been made to curtail or to modify in any 
respect the data selected. No attempt will be made to 
analyze or compare the data with any that have here- 
tofore been presented. 

This paper will be of value if railroad engineers are 
encouraged to present similar data, and if some stand- 
ard form for the compilation of such data is agreed 
upon. Comparisons could then be made more readily 
and their value enhanced. 

The portion of the line which is electrically operated 
extends from Camden, via Newfield, to Atlantic City, 
a distance of 64.6 miles; and from Newfield to Mill- 
ville, a distance of 10 miles. With the exception of the 
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Map of West Jersey & Seashore Railroad. 


Millville branch, which is a single track railroad, the 
line is double tracked, with a third track extending for 
a distance of about 6 miles north of Woodbury. 

This portion of the W. J. & S. R. R. was originally 
operated by steam and was a single track line south 
of Newfield. Electrification was undertaken in 1905, 
and has progressed so that by the early part of 1906 
the first train was moved electrically. Regular elec- 
tric service was established in September of the same 
year. 

The direct current over-running third-rail system 
operating at 675 volts was chosen. A map of the W. 
J. & S. R. R. is shown herewith from which the elec- 
trified portion can readily be followed. The location 


a 5 
*From a paper by B. F. Wood before the A. I. E. E., Chi- 


cago, June 26, 1911. 


By B. F. WOOD 


of the power station and sub-stations are shown as 
well as the position. of the transmission line with 
respect to that of the railroad. 

In order that the statements of cost of operation and 
detentions to train service may be more readily under- 
stood, the general characteristics of the electrified por- 
tion are given. 

General Description. 


Track: 
Total length of single track including sidings—150 
miles. ‘ ; 


COST OF CONSTRUCTION 


Power Stations: 


Building, stacks, coal and ash handling machinery........ $354,000 
Dah SA ne ear sarin nce Oe Ac Pe tee te 640,900 
SG Ro 5 ox. yniip eas above Daa vel Cap lenetaperes Otel rr eeei eter lola al ke ara aie $994,900: 
EPS Mtr S Cn GS rcieay ANG aii. 5, 2s) sh evel beak bate Wiel ecaker shar gar aleyaa aie 241,500: 
Substations: 
ES CALE CATED 5551 27= sco "otal fay oyanet or cheaper eu etey ahait ofa) @ uate maT TPT 72,000 
EL QGtPiRent, 3. (is esate sinicininle eleasiavc aie patois eichahels. eialspnaie ered 419,560 
ROC AY cs isletc: Aavars yccnn ae sal RAO ler ett, 1c, cate aei a metal e Miete 491,560 
oD Bagetch. eal. f.acaree cles, widiess bral die.s:< lace loc arene pier atarasksete ce eee eee ei 557,636 
Ch vPehedcle Press 5F)e vie! 0b cene'o:s aeerpielaswlatelerel one ataveya ae aoa shits 80,500: 
PRRMCY DOME? 3 oeiysi du. w bwin hive 0: vichatemqen eit ietegerere ete totam elecain s 102,659 
ORIEN CR es PORCINE ROE i ICN en eR AG RIB TS Dae At 1,135,900 
Car repair and inspection shad@ ............ 20 cee eee cece 46,674 
RaBntcl-wia wey Ode tlonal. y.o)5552 sc 6s ca oh ong eeariesicione romana eiers 592,100: 
FRECODR EFC Hirigh Cea Fa sinie ence e/a», wresaponenmosevas wore fs (elosrotahiaormh gratis 763,800: 
Canstricting’ new, tracks... ca5.5.6 5:6 6s ctor b vlestlere shvaieie © evscaureeie 2,071,000 
Terminal facilities and changes at stations................+-. 252,400: 
Signals and interidckeitid plata... j.6)..<'. 0/54) w ccclere 010 (0,00, 0/a0.gis ooene 561,900 
Changing telegraph and adding telephone facilities............ 105,100: 
Fencing right-of-way, cattle guards, etc................-2205- 88,400 
MRC el avg SUS: WRETIO 5.8 canis cv vite Srpclesie oiagereia era an le leceieaphaleve 44,200 
6 Ur Sie er es Teen TERT Gif: | SATIRE ce 8,130,229 
UNIT COST OF ELECTRIFICATION 
Power’ station; Cost! Def -EWik. ass. ce vais ccinoedeses ceca pie tasas eraieveciene fared $110.00 
Pranentmsiow Hex cost HEF MUST Clic. acces vila e ele uarsieeocin cee web ces 3,485, 00: 
Substations, building and equipment cost per kw........... cece eee eee eees 28.90 
TPhisd. raw) Cost per artless ..'1.c\sais:sd> cisioe beatae tae ae oe oe te Searuelaraitte es 4,235.00 
Overhead ‘trolley, idogt: pet MMe) 6 jc vs alolevaie avtayerais ie tie ax¥ viele Wlemmnrevejeveivatn re viele 4,120.00 
Track bonding, cost Her nile, | pois. c Ateneo ss oishels ote wialele siexnisl syars aid eteislersiels creed 684.50 
Cars, including electrical equipment: eachi . 0. isc sinc ene csscaice nesaieeesse 12,214.00 


Power Station: , 
Located at Westville, N. J., 5.6 miles from Camden 
Terminal. Rated capacity 80000 kilowatts. 
Transmission Line: 
Length, 69.3 miles. 
Line in duplicate, 33,000 volt Y connected, neutral 
grounded. 
Wire, No. L. B. & S., hard drawn, solid copper. 
Wires transposed by one complete spiral between 
each sub-station, making a total of seven transposi- 
tions. 
Signal line and lighting circuit, 1100 volt single 
phase, runs below 33,000 volt line from Camden to 
Newfield and from Pleasantville to Atlantic City. 
Substations: 
The high-tension, three-phase current is reduced in 
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pressure and converted to direct-current at 675 volts 
in substations located as shown on map. 


Third Rail: ) 

Total length of single rail, including 4.73 miles of 
sidings is 141.73 miles. 

Third rail is standard P. R. R. cross section and 
composition, 100 lb. per yard. Located 2 ft. 2 in. 
from gauge line of track and 3% in. higher than 
track rails, ‘Top contact; (No ieeders are usedsin 
connection with the third rail. 


Trolley: 


RAILWAY ELECTRICAL ENGINEER 


Vol, IN Ous 


galvanized steel stranded span wires 22 feet above 
the rails. 
Two 750,000 c. m. feeders South Camden substation — 
to Haddon Ave., Camden, and one 500,000 c. m. 
cable, South Camden substation to South Glouces- 


Let 


TABLE I 


II 


WEST JERSEY & SEASHORE RAILROAD ELECTRIC TRAIN SERVICE 


Cost of maintenance of transmission systems 


High 


tension 


Year 1910 
Overhead Third 
trolley rail 


_ Running 
track bonding 


_—_ Cr 


: F s ote Per Per | Per | Per 
Total miles length, including overlapping, 9.55. Total site|} Total omile | trai” a ibe et Seas 
Wire is No. 4/0 grooved section supported by 3 in. > | eee ee 
cao) J 
January... | $142.96 $2.04] $690.84 $35.32 $492.96 $2.74 $26.67 $1.51 
TABLE I February. . 409.74 5.85] 266.38 13.62 580.80 4.41 562.82 3.75 
March..... 198.62 2.84) 381.28 19.49 495.55 3.76 39.26 0.26 
WEST J nal siesipeasay RAILROAD April 403.44 5.76] 446.57 46.71 745.16 5.26 30.24 0.20 
Pp Fi eS May. 3 wins 256.14 3.66] 291.51 30.49 1,126.40 7.95 190.05 1.27 
assenger train statistics 
Cant of operatiantanccemtyinectes Penile unesaees 123.21 1.76| 864.62 90.44 957.42 6.75 312.08 2.08 
Year 1909 $ Julys.eencee 167.90 2.40) 393.62 41.17 818.29 5.77 494.79 3.30 
August 357.20 5.10} 317.49 33.21 1,631.72 11.51 32.99 0.22 
E é og . a September. 508.51 7.26]. 389.73 40.77 838.87 5.92 202.05 1.35 
4 PA 58 es ef 3 3 3 8 3 2 October.... 604.93 8.64] 245.75 25.70 647.27 4.57 98.66 0.66 
ee ais g~ | Es s8| g|¢fazl. 5 g ne as November 171.58 2.45) 363.35 38.01 | 11,062.98 7.50 189.83 1.26 
mo a= 9e fe a ah fe z ah “4 & o _ ae December 100.34 1.43] 244.02 25.52 1,466.71 10.35 125.03 .0.83 
se (SeSe| eee! so] jez so TA | wy S| we oa 
ae Ks ao gO ae iS i So & 5 3 Ss ss Vearinace. 3,444.57 4.10 14,895.16 36.70 | 10,864.13 6.46 | 2,445.72 1.36 
aS lOO! — +o |e One] ® ° & < 
2 a | Ee A a ° ra rat Credit for scrap 58.75 
Q ° 
; TABLE IV 
Jjanwaryens adc 1.06)2.05|0.48/ 4.78 0.51/0.93|1.53 1.20: 12.53'110.25/22.7 279,210/ 3.113 
] : 
February. ... .|1.07]2.42/0.38] 4.63.0.5110.91|1.49 1.22 12.63110.99|23.62| 258,130 3.163, WEST JERSEY & SEASHORE, RAILROAD ELECTRIC 
March....... 1.18) 1.97/0.35| 4.99 0.52/0.99/1.65 1.18)12.83]10.17/23.00| 279,193| 3.092 Cost of \eperstion aad_msintens ose 
April 1.26|2.03]0:25| 4.43'0.46/0.89|1.40 0.61'11.32| 9.14|20.46]| 317,963| 3.483 eee 1010 
May einieat aes 0.84/1.73/0.26| 3.98 0.44/0.88/1.45 0.45)10.03]} 9.18}19.21]] 318,006] 3.482 : 
June 0.40|0.68|0.31) 3.58 0.25/0.86]1.41 0.42] 7.91] 9.35)17.26]| 339,294] 3.530 Total for eight substations 
Jalyv.neneeies 0.33)0.44/0.12 2.82 0.20)0.80)1.25 0.40) 6.36) 6.95)13.31 478,203] 3.669 
August....... 0.28/0.40/0.14| 2.75 0.20/0.75|1.18 0.36] 6.06| 6.29|12.35]| 517,223] 3.921 Substation. 
September... .|0.43)0.67/0.14| 2.75 0.25}0.83/1.32 0.42) 6.81]| 6.87|/13.6 428,571] 3.584 output 
Octoberayean. 0.64/0.71/0.24 3.84 0.31 0.92/1.53 0.62! 8.81)/10.21/19.02)| 307,825) 3.046 Cost kw-hr. 
November. .. .|0.52}0.39/0.29| 3.85 0.29|0.95]1.70 0.82! 8.81) 9.3018.15| 291,816, 3.327 per |, 675 volts 
December. . . .|0.87/1.08|0.29/12.31 0 30) 1.00) 1.72 1.30 18.87/|15.05/33.92| 292,175) 3.318 Operation | Maintenance Total kw-hr. _|direct-current 
Avg. per mo. .10.68/1.10/0.25' 4.30 0.33/0.88'1.44 0.69] 9.67i] 9.08/18.75|| 4,107,609] 3.457 Pe SET Gee en 
Vear 1910 January...... $1,573.82 $373.10 $1,946.92 | $0.001186 1,655,800 
, February..... *1,601.78 147.39 1,749.17 0.001157 1,460,200 
January... .. .{0.86|1.03/0.67 0.46/0.96}1.64'2.24 12.45 7.22|19.67 || 292,523 |3.169 March see 1,618.16 174.27. 1,792.43 0.001035 1,678,400 
February..... 0.79) 1.78/0.33} 5.38)0.50|0.97 ae 1.07/12.30|12.44/24.74 || 262,488 |3.137 April’ ee 1,728.98 275.64 2,004.62 0.001251 1,554,900 
Marchy.3.scs: 1.04)1.13/0.28) 3.87/0.48/0.88)1.51/0.89/10.08'112.91/22.99 || 333,252 |3.445 Maye 20h 1,760.46 370.91 2,131.37 0.001267 1,635,900 
April oii ses: 0.62/0.76|0.31| 4.57/0.49/0.97/1.62/0.70)10.04' 11.55 21.59 -|| 302,463 |3.344 ‘Juinevr cee. 1,794.44 432.55 2,226.99 0.001310 1,855,600 
May 0.57 0.78)0.24 2.78:0.48/0.89)1.41/0.44] 7.59]] 9.92117.51 |] 351,994 |3.651 July. oe 2,006 .97 317.62 2,324.59 0.001047 2,175,700 
June. 0.79/0.67'0.24) 2.80/0.45]0.97|1.62)0.58) 8.12//10.13)18:25 || 375,023 |3.406 August....... 1,751.08 194.13 1,945.16 0.000811 2,349,000 
July oe” 0.44/0.46)0.18] 2.47|0.34 0.89/1.39|0.36] 6.53] 6.66/13.19 || 565,787 |3.641| | Sentember,...| ‘1:76.14 003: 45 2'679.59 | 0.001285 2,035,200 
August......./0.29}0.57/0.15} 2.48'0.33/0.85 1.38)0.37| 6.42) 5.62/12.04 || 594,852 |3.811 October....2.. 1,744.23 145.99 1,890.22 0.001069 1,712,100 
September... .|/0.37/0.54/0.21) 2.71/0.39/0.85]1.42/0.42} 6.91]! 7.34)14.25 || 487,543 |3.771 November... 1,750.62 142.23 1,892.85 0.000986 1,860,100 
October. ...../0.73 1.19)0.28 3.05/0.47/0.91/1.69|0.52] 8.84/12.34!21.18 || 339,789 |3.564 December..... 1,745.68 130.02 1,875.70 0.000829 2,199,400 
November... .|1.40 eee 3.71)/0.51/0.96/1.71 0,54 11.75 10.58/22.33 || 311,882 |3.379 ——— SS, ee 
December.... 0.63[1.940.21 3.93/0.51/0.93 1.71 0.74 10.60 /12.13}22.73 || 334,936 |3.494 ear ern ee $20,852.31 $3,607.30 $24,459.61 | $0.001082 $21,972,300 
Avg. per mo. .|0.66 1.01)0.27| 3.33/0.43'0.91 1.52,0.67/ 8.80] 9.39|18.19 {14,552,532 13.518 
TABLE II 
WEST JERSEY AND SEASHORE RAILROAD 
ELECTRIC TRAIN SERVICE 
COST OP OPERATION AND MAINTENANCE OF WESTVILLE POWER STATION 
VEAR 1910 
| aces July Les August September October November | December __| Year 
7 Cents ~~) Cents Cents | Cents | Cents Cents Cents Cent 
eel =) Maat Total |uechr | Total | keane. | Tora |'keche| Total (Kesher Total | kw:hr | Total ; Totat |iwshe | Total | kwshe | Total | kwshr 
f Boiler room. oscar) + wee 1,069 73 | 0 050 1,073 82 1.153 75 : 1,289 69 (ei, i 189 43 Fant 4,187 22 ae eee $3 ees 1,386 02 war Tages 1,239 95 1,224 86 | 0 052 1,293 66 | © 047 | 14,742 36] 0 052 
e | Turbine roe 803 50 | 0 038 B06 95 771 83 828 21 | 0 04) 854 00 | 0 040, 795 88 | 0 037 837 18 | 0 O31 835. 6 | 0 O28 866 82 5 864 06 861 18 | 0 036 843 42 | 0 031 | 10,010 81 | 0 035 
3{ Rlectrica! jae... i eee 133 69 | 0 006 135 18 131 53 140 37 | 0 007 142 71 2 007 138 75 | 0 006 141 89 | 0 005 148 10 | 0 008 135 46 139 48 140 89 | 0 006 142 97 | 0 008 1,661 02] 0 006 
cs | Supervision janitors ond watchmen 431 09 | 0.020 388 56 37113 188 13 | D 009 169 83 | 0 008 164 15 | 0 007 1$t 20 | 0 007 471 67 | 0 006 176 60 179 14 166 53 | 0 007 168 20 | 0 006 2.756 23 | 0.010 
é Total operating labor memr-acues.-. 4 2.438 10} 0 119| 2.404 51 | 0 129) 2.428 24 2.446 30 | 0 121 | 2.355 97 | 9 111 | 2,286 00] 0 105] 2.494 82 | 0.020 | 2.551 48 | 0 083] 4.498 66 | 0 2.424 63 | | 2,393 46 | 0 101 | 2.948 25 | 0.089 | 29,170 42] 0 103 
S Cael acs aainvisyeine 10 sims auras 7,725 33 | 0 363 7,049 28 | 0 378 7,769 57 7,169 62 | 0 353 7,575 21 9 358 8.262 96 | O 34) 9.849 62 | 0 854 [10.578 06 | O 341 ¢.392 90 7,908 66 8.770 38 | O 368 | 10.463 82 | O 379 {102,715 31] 0 363 
a [woe cepoaterate 41 67 | 0 002 41 67 41 68 41 67 | 0 Q02 41 66 | 9 002 41 65 | 0 002 41 67 | 0 008 4168 | Our 41 68 al 66 41 66 | 0 002 41 65 | 0 002 500 00| 0 002 
3 3 Lubricants _ ots = 40 72 | 9 092 38 27 | 0 092 47:37 | 0 002 sor 21! 0 0u8 25 74 35 63 40 05 | 0 001 75 92 | 0 003 
3 Misc. material . 5 jao. semen 204 62) 0 010 121 51 23471 137 25 | 0 007 75 38 | 0 004 78 33] 0 O04 147 62 | 0 005 191.95 | 0 004 167 39 169 71 156 81 | 0 007 208 25 | 0 007 2.238 44) 0 007 
, Misc. charges Th eakconeeenciie 123 10 | 0 003 12D 88 112 40 116 80 | 0 005 144 48 | 9 007 172 80 | 0 008 124 60 | 0 004 213 98 | 0 007 230 77 127 00 117-33 | 0 005 96 35 | 0 003 1,700 49 | 0 006 
‘{ Total operating material on.....<.. 4] 8,094 72 | 0 380 7,333 34 8.158 36 7,465 34 | 0 367 7,877 45 | 0 373 8.594 Ol | 0 397 | 10.210 RS | O 366 | 11,066 88 | UO 458 | 10,058 38 8,282 66 9.126 23 | O 383 | 10,885 99 | O 394 |107.154 24] 0 378 
Total operation mo-. seem inwe aos emer 10,532 62 | 0 494 9,737 85 10.586 60 9.011 84 | O 488] 10.233 42 | 0 484} 10.880 01 | 0 502 12,705 70 1 0 456 [15,618 36 | O 448 | 18.557 04 | 10.707 29 11,519 69 | 0 484 | 13,334 24 | 0 $83 |136,324 66] 0 481 
( Builaing oe 13 04 | 0 00) 49) 44) 67 21 | Q 003 +45 20 | 0 002 31 89 | 0 001 8 08 | 0 N00 14.92 | 0 000 38 29 20 54 37 35 | 0 002 21 15 | 0 001 326 28! 0 OOL 
Boilet 100m. | +. ener eeceae: 79 67 | 0 004 148 68 191 89 220 67 | 0 O11 159 36 | 0 0U8 62 21 | 0 004 104 53 | 0 004 127 66 | O 004 12a 76 97 50 121 98 | 0 005 86 71 | 0 003 1,550 44) 0.005 
Turbine)  . ceenren:qrrencmmmmucuarie 32 13 | 0 OO1 48 48 118 85 30 66 | 0 O01 29 64 | 0 00) 97 10 | 0 003 52.75 | 0 002 10 96 | 0 OVO 22 67 51 40 47 35 | 0 002 294 22 | 0 OL) 836 1) | 0 003 
3 Ausihery apperetes. seer, 30 74] 0 002 43 22 7 33.71 31 44] 0 001 33 22 | 0 002 189 25 | 0 009 84 34 | 0 003 174 36 | 0 006 49 20 22 06 134 89 | 0 006 8 74 | 0 000 844 17] 0 003 
4 Electrical ee © 3% | 0 000 405 Ms 13:57 15 92 | 0 001 | 15 46 | 0 OL 75 356 | 0 008 26.21 | 0 OU 21 53 a47 10 15 | 0 000 6 92} 0 000 195 30] 0 001 
a Piping... . cemmommesrasewe bv vt 35 74] 0 Oo1 39 47 48 03 73 02 | 0 004 72 23 | 0 003 70 83 | 0 003 66 10 | 0 002 73:10] 0 Our , 52 34 | 0 002 57 25 57 07 | 0 002 44 76.| 0 002 691 94) 0 002 
4 Miscellaneous... .—.-eeescee 36 49 | 0 002 13 68 | 0 001 34 1h | 0 002 65 84 | 0 003 20 66 | 0 001 16 52 187 30] 0 oo1 
SS Tota: maintensace leber......-..-.. 237 37 | 0 O11 289 71 410 46 452 60 | 0 022 373 76 | 0 018 552 58 | 0 025 391 18 | O O14 428.31] O04 334 35 | 0 O14 269 74 “408 99 | 0 017 462 50 | 0 017 4,631 55) 0 016 
2 Building .~ aoe wrommrmaneeny 6 26} 0 000 r 3 63 | 0 000 10 76 [° 42 01 } 0 002 44 92 | 0 002 13 81 | 0 001 174 0 000 474 | 0 000 10 87 | 0 000 5.17-] 0.000 3.75 | 0 000 146 63] 0 OO1 
é Boiler room |. ce: mn 145 62 | 0 007 304 04 | 0 016 249 03 231 07 | oon 89 60 | 0 004 196 62 | 0 003 68 O01 | 0 003 109 73 | 0 O04 148 02 | 0 006 546 11 170 24 | 0 007 235 ja 0 002 2.493 23) 0 009 
= 3g | Turbine er = 3 19 |] 0 000 125 41 | 0 007 363 53 440 23 | 0 022 88 04 | 0 004 25 15 | 0 001 24.05 | 0 001 16 86 0 002 67 58 | 0 052 361 11 8.08 | 0.00) 14 29 | 0 000 1,597 52] 0 006 
§ Ausihary epperetus....cccaccce 26 35 | 0 001 144 10 43 30 58 26 | 0 003 67 66 | 0 003 264 32} 0 O12 8 78 | 0 000} 1,332 58 | 0 043 22 69 | 0 001 28 8 19 48 | 0 O01 67.36 | 0 003 2,066 13 | 0 007 
= | Electrical ..=.> SRT 0 oe 0 000 074 4.82 3 12 | 0 000° 83 79 | 0 004 2,924 12 | O 105 0 85 | 0 000 13 02°] 0 000 674 0 14 | 0.000 8 50 | 0 000 3,046 44) 0011 
Piping . _ 9 96 | 0 001 21 87 | 0 OO 31 BL 52 29 | 0 003 12 16 | 0 00) 42 66 | 0 002 9 74 | 0 000 10 66 | 0 000 40 02 | 0 002 106 49 2473 | 0 00) 21 48 | 0 001 383 97] 0 OOL 
Miscellaneous 52 97 | 0 003 49 21 40 67 | 0 002 87 87 | 0 004 84 46 | 0 003 283 88 | 0 010 $99 06 | 0.002 
Total maintenance matertal 193 98 | 0 009 652 86 | 0 035 752 46 664 53 | 0 043 305 50 | 00M 714 22 | 0.033 | 3,103 34 | O 112 | 1.632 39 | 0 049 (302 20] 0.011 1,049 26 | 227 84 | 0 010 634 40 | 0 023 10,332.98 0 037 
Total maintenance i... 0. 431 35 | 0 020 942.57 | 0 051 1,162 92 1,317 13 | 0 065 679 26 | 0 032 1,266 80 | 0 058 3,494 52 | 0 126 1,960 70 | 0 063 = 636 55 | 0 025 1,319 00 636 83] 0 027 1,006 90 | 0 040 | 14.964 53] 0 053 
Total labor... eeereeesoe sere. 2,675 47 | 0 125 | 2,694 221 0 145] 2.838 70 2,898 90 | 0 143 | 2.729 73 | O 129] 2,838 58 | 0 130] 2,886 00] O 104] 2,979 79 | 0 097{ +853 01 | 0 110] 2.604 37 2.802 45 | 0 118 | 2.910 75 | O 106 | 33,801 97] 0 119 
Total material .. Aewreg-dce-cesen)_ €288.70 | 0 389 7,986 20 | 0 428] 8,010 82 8.329 87 | 0 410 8,182 95 | 0 387 9.308 23! O 440-| 13,314 22 | O 478] 12,599 27 | O 407 | 10.360 58 | 0 400 9.331 92 | J 9,354.07 | O 393 | 11,520 39 |.0 417 |117.487 22] 0 415 
= Total labor and material station proper s] 10,064 17 ] 0 514 | 10,680.42 | 0 573 | 11,749 52 | 0 542 41.238 77 | 0.553 | 10.912 68 | 0 516} 12.146 8) | 0 560 | 16,200 22 | O 582] 15,579 06 | 0 504] 15.213 59 | 0 310 | 12,026 29 12,156 52 | O Sit | 14.431 14 | O 523 |151.289 19] 0 534 
= Other items charged to station secounts , . 143 83 | 0 007 444 86 | 0 007 137 83 | 0 006 192 62 | 0 009 197 62 ] 5 009 174 49 | 0 008 189 88 | 0 007 199 84 | 0 007 184 06 | 0 007 182 68 ~ 199 52] 0 008 213 37 | 0 008 2,160 60 | 0 008 
= Total cr mcs eee ss arse: «11,108 00] 0 521 } 10.825 28 | O 580 | 11,887.35 | O 548 | 11.421 39 FO 562 | 41,110 30 | 0 525 | 12321 30 | O $68 } 16.390 10 | O 589 | 15,778.90 | O Si! | 13,397 65 | 0 517 12,208 97 12,356 04 | 0 519 | 14,644 Si] O S31 1153449 79] 0 542 
- Net output AO STO 21315 1,865,300 2,168,600 2.031.400 2.115.900 * 2.167.500 2.784 300 3,088,300 2,590,400 2,229,000 2,381,500 2.759.300 28.312,500 
Lbs. coal per kew-he . ~aeemees a3 3 46 327 3 223: 3 269 314 3 16 3 058 3 306 3 168 3 288 3 386 3.246 
Cost of coal per 2000 108. wmececei ee... $2.19 $219 $2.19 2219 $219 $2 42 $2 24 $2 24 a $2 24 $2 24 $2 24 $2 24 $2 235 
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Cars and Equipment: Bit ri: 
79 Coaches, each seating 58 passengers, weighting 
94,500 Ibs., or 1,630 Ibs. per passenger. 2 Passenger 
and Baggage cars, seating 36. 6 Bagagge and Mail 
ears. 6 Baggage cars.” Total, 93 cars. 
Electrical equipment of each car: two 200 h. p. 
motors with multiple unit system of automatic con- 
trol. Gear ratio 46:29. 
Additional equipment authorized: 15 steel coaches, 
seating 72. 


Construction and Operating Costs. 


The accompanying table shows the cost of electri- 
fication construction and includes costs made neces- 
sary by electrification. 

The organization of the operating department was 
not changed but was expanded to provide for the new 
duties. 

Table I shows the cost of operation in cents per car 
mile for the years 1909 and 1910. 

Table II shows the cost of operation of the West- 
ville power station for 1910. These costs are carefully 
distributed under various headings. 

Table III shows the cost of maintenance of the 
transmission system, trolley, third rail and rail bond- 
ing, for the year 1910. 

Table IV shows the cost of operation and mainte- 
nance of the eight sub-stations. 

Table V shows the train detentions from various 


E TABLE V\>\ 
WEST JERSEY & SEASHORE RAILROAD ELECTRIC TRAIN SERVICE 

Detentions 

Year 1909 


Train detentions, number, time 
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causes in 1909. It will be noted that less than 8 per 
cent of these were due to electrical operation. 

Table VI gives general power data for the years 
1907 to 1910 inclusive. It will be noted that there 
has been a steady reduction in the cost of power, it 
being, for the year 1910, only a trifle over half a cent 
per kilowatt-hour. 


\ TABLE XI 
WEST JERSEY & SEASHORE RAILROAD ELECTRIC TRAIN SERVICE 
General power data 


1907 1908 
a : gi a 
Eg $3 y :3 
28 3 ae a va 3 » gm 
g6 Si) 8188 28 So Sele 
he =o at el 5 a3 oh Ons 
5 =e) O68 | of he Pte) 62 | Fa 
5 § ek =) Am 3-2 at ee O ne a 
wa fone | Sn tee Os sr nh et ck ine 
Ab a at oe ty af oF | on 
S ts OM Aw 28 So St aN #2 
EE 3 BY a3 4 a 
: 2a s/ ala ga al =) 
. < 
January......| 1,911,600 | 8.83 | 3.91 | 72.6 2,009,600 | 6.10 | 3.49 | 73.3 
February..... 1,691,500 | 7.95 | 3.63 | 74.5 1,913,100 | 6.35 | 3.55 | 73.6 
March....... 1,583,000 | 7.76 | 3.96 | 71.5 1,873,300 | 6.17 | 3.46 | 72 3 
Were a etia tras 1,464,300 | 7.43 | 3.95 | 74.0 1,836,200 | 5.86 | 3.45 | 71.8 
May 1,400,400 | 6.81 | 3.53 | 72.1 1,744,900 | 6.06 | 3.40 | 69.6 
June 1,395,700 | 7.65 | 3.98 | 70.6 1,707,500 | 5.91 | 3.52 | 74.8 
Ul ya, evohyt ies 1,938,100 | 6.05 | 3.65 | 71.6 2,104,300 | 5.43 | 3.37 | 75.6 | 
August....... 2,082,000 | 6.00 | 3.43 | 71.6 2,268,000 | 5.43 | 3.18 | 75.8 
September...| 1,855,300 | 6.07 | 3.46 | 71.7 1,849,200 | 5.76 | 3.18 | 74.7 
October......| 1,849,800 | 5.99 | 3.53 | 82.8 1,786,700 | 5.78 | 3.25 | 72.8 
November.. . 1,893,600 | 5.86 | 3.51 | 71.3 1,802,000 ; 5.78 | 3:35 | 74.7 
December....] 2,053,600 | 6.00 | 3.51 | 72.5 1,993,000 | 5.80 | 3.25 | 76.2 
Av. for year..| 1,759,900 | 6.80 | 3.67 | 72.2 1,907,300 | 5.92 | 8.37 | 73.8 
1909 | 1910 : 
January... <1: | 1,959,700 | 5.67 | 3.23 | 76.4 | 2,131,000 | 5.15 | 3.31 | 81.8 
February..... 1,756,500) | "5, TEC 3.25 e726: © | 1,865,300 | 5.73 | 3.46 | 82.4 
| March.......,| 1,903,600 | 6.04 | 3.33 | 76.1 2,168,600 | 5.42 | 3.27 | 81.3 | 
J 4509 | Res Gite Re 1,869,300 | 5.90 | 3.27 | 75.0 2,031,400 | 5.62 | 3.22 | 80.1 
WM AY.» seaict siclexe 1,788,800 | 5.65 | 3.26 | 75.5 2,115,900 | 5.25 insz2e. \eto5 
Te) bes eae ieee 1,749,200 | 5.77 | 3.22 | 77.7 | 2,167,500 | 5.68 | 3.14 | 80.3 
LGU Sine cesta 2,426,000 | 5.21 | 3.25 | 78.0 2,784,300 | 5.88 | 3.16 | 82.5 
August. siis «<< 2,324,400 | 5.27 | 3.34 | 81.5 3,088,300 | 5.11 | 3.06 | 80.7 
September....| 2,056,100 | 5.28 | 3.34 | 80.3 2,590,400 | 5.17 | 3.31 | 82.9 | 
October...... 1,836,600 | 5.40 | 3.27 | 80.1 2,229,000: | 5.48 | 3.17 | 80.8 
November....| 1,869,500 | 5.49 | 3.41 | 80.7 2,381,500 | 5.19. | 3.29 | 81.9 
December....| 2,154,800 | 5.42.] 3.41 | 81:0 2,759,300 | 5.31 | 2.39 | 83.4 
Av.for year..| 1,962,600 | 5.55 | 3.30 | 78.4 2,359,400 | 5.42 | 3.25 | 81.6 


MR. KATTE’S REMARKS BEFORE THE A. I. E. E. 

Qur report of the remarks of Mr. E. B. Katte, 
which formed part of the discussion on electric trac- 
tion at.the annual convention of the A. I. E. E. in 
Chicago, seems to have been in error some respects. 
We are pleased to give space to the following cor- 
rected version: 

“Mr. Katte highly commended the paper of Mr. 
Wood, but regretted the lack of comparative data bet- 
ween steam and electric operation. He called atten- 
tion to the fact that according to the figures in Mr. 
Wood’s paper the cost per mile for maintaining their 
trolley system was six times greater than that of their 
Third rail system. In discussing Mr. Murray’s paper 
he noted that the train detentions given by Mr. Mur- 
ary for the last six months of 1908 was 10,373 minutes 
as compared with 250 minutes for the same period on 
the New York Central direct current system. Mr. 
Katte said that the impression derived from the unit 
cost given in Mr. Murray’s paper that the direct cur- 
rent system would be considerably less expensive, and 
this impression is in a way substantiated by compar- 
ison of the estimates submitted last fall to the joint 
Metropolitan Committee in Boston by the New Haven 
Company for single phase and by the New York Cen- 
tral for direct current electrification, where-in their 
average cost for single phase electrification was 
$71,000 and for direct current $59,000, including all 
items entering into the first cost of the change of 


Causes and per cent for various causes 
Number of Minutes 
detentions detention 
Per cent | Per cent Car miles 
| of | of per minute 
Total total Total total detention 
Transportation. | 
Boat connection............. 51 0.553 180 0.403 22,815.36 
Baggage, express and mail... 1898 | 20.575 | 8373 | 18.749 | 490.47 
BMéavy, travel crs cto a.+ cine 1232 13.355 4612 10.328 890.45 
G@ollecting. tickets... ....: 2... 72 0.781 334 0.748 12,295.70 
Train connections .......... 977 | 10.591 5517 12.354 744 38 
erratic GHEAG caer stale soos - 7 A723 18.677 7842 17.561 523.68 
Heldvat signaltcnrs fh ccc ons. c 1390 15.068 4767 10..675 861.50 
StopsnanOrderc seh sd ws 56 73 0.791 165 0.369 24,889 .49 
Past *schedulewics (ys).2 5.0... 34 0.368 57 0.128 72,048.50 
Picking up and cutting off cars. 411 4.455 1312 2.938 3,130.1 
POG ere SAS ie es crone heer « clings; 66: as 41 0.444 127 0.284 32,336.73 
Signal tailurevcs su Gts en 208 2.255 860 1.926 4,775.31 
PRCCLOENIES Cyatitisetele cepeatcchce 26 0.282 261 0.584 15,734.73 
Obstractions 71.0%. s)he sen 33 0.358 194 0.434 21,168.89 
Miscellaneous... ......0.0-. 283 3.068 1427 3.196 2,877 .90 
; { —$ | J ————_ J —_— J —___—_—__ z 
_ Total transportation..... 4852 91.621 | 36028 80.677 113.98 
Motive power. 
Power house trouble......... 15 0.163 69 0.155 59,518.30 
High tension line trouble..... 14 0.152 81 0.181 50,700 .80 
Dightning. ce acor a ee csoies 12 0.130 47 0.105 87,377 .90 
Overloads in substations..... 11 0.119 61 0.137 67,324.00 
Phird:raik shorts)... 07:0 a 3 0.032 14 0.031 | 293,340.40 
Third rail out of place...... 1 0.011 8 0.019 513,345.13 
Third rail anchor on fire... ... - 1 0.011 5 0.011 821,353.00 
Third rail protection out of ; 

PARCE rat pisces icidys sverere pale. wy a% 1 0.011 1 0.002 |4,106,765.00 
Trolley wire trouble. ....... 253 2.742 1920 4.299 2,138 .94 
Train equipment.. ......... 237 2.569 | 1568 3.511 $,619.11 

Total motive power..... 548 5.940 3774 8.451 1,088.1 
Weather Conditions. 
Snow, head winds, wet rail... 178 1.929 4043 9.054 1,015.77 
Sleet on third rail........... 47 0.510 812 1.818 5,057 .59 
Total weather condition. . 225 2.439 4855 10.872 845.88 
Grarid! totalin ct... 0: 9225 |100.00 44657 |100.00 91.26 
ne ee a ee rl SS ie IS a el EE: (eS (ee 

Total car mileage............ Meera, ac dialer e ocean Mn Mita aes aete 4,106,765 

IGAk, Witlesi Ber GETERtION asc ah: arciidiecaa cece evens sacsestene ts 445.18 

Car miles per minute of detention,...... AE OPE OGOOC EIR DOr 91.96 


motive power.” 


Shop Series ['V.---Illinois Central Railway 


The principal shops of the I. C. Ry. are located at 
Chicago, Ill., in the suburb of Burnside. This lies 
in the southern portion of the city near the suburb of 
Pullman, and the shops lie along and to the west of 
the main line of the railroad. The grounds measure 
one-half mile in each direction with the buildings in 
a compact mass near the center. 

The buildings form two groups lying respectively 
north and south of a center line composed of oil, 
storage and boiler houses. The locomotive depart- 
ment buildings compose the south group and the car 
department buildings the north group, the general 
arrangement being very logical. The magnitude of 
the freight traffic is indicated by the space allotted to 
freight car repairs. 

The electrification of these shops has been very 
recently begun and rapid progress is being made. A 
large share, probably over 95 per cent, of the machine 
tools are driven in groups from line shafting, most 
of which is steam engine driven. Several of the larger 
machines have individual motors and a large number 
of new motors have recently been purchased and are 
being installed. Most of the leading manufacturers 
are represented. The old motors are 250-volt d. c. 
machines and the new ones operate on a 440-volt a.c. 
circuit. It is the present policy to use alternating 
current for all extensions. The present lighting is at 
110 volts continuous current. 


Power Plant and Distribution System. 


The power generating equipment at the Burnside 
shops is not concentrated in one building, as is usu- 
ally the case, but is distributed among four buildings. 
Two of these are the boiler houses at the west end 
of the row of buildings between the two main groups. 

The larger of these boiler houses contains 8 Erie 
City boilers and the other 6 Aultman-Taylor boilers. 
They are arranged in pairs and all except one are 
hand fired. This one is equipped with a stoker and 
chain grate, but the hopper is hand filled. From these 
two buildings steam for power and heat is piped un- 
derground to all parts of the shops. 

There are two engine rooms so located as to handle 
the heaviest loads direct with steam engines. One of 
these is alongside the locomotive machine shop and 
contains a large engine for driving the shop, and five 
generators driven by small engines. These comprise 
the following: 

Four Steam Engines: one 180-h. p., one 100-h. p., 80- 

h.p., one 25-h. p. 
Two Western Electric 

descent lighting, one 

115-amp. capacity. 
Two Western Electric 80-light are generators. 
One General Electric 30-light arc generator. 

Both rope drive and belts are used in this engine 
room for power transmission, the ropes being part of 
the shop drive. 

The other engine room is located adjacent to the 
planing mill and contains two Westinghouse 200 k. w. 
250-volt generators with engines, two large air com- 


250-volt generators for incan- 
of 300-amp. and the other of 


pressors and a large steam engine. The latter drives. 
all woodworking machinery. The switchboard in 
this room consists of 9 black slate panels, control- 
ing the generators and feeder circuits. The pumps 
are in a separate building just west of the boiler 
houses. 

The electrical distribution is by weatherproof wires. 
carried overhead on wood poles. In several places the 
wires follow the buildings on brackets, and a-short 
piece runs underground to the coal chutes. The pres- 
ent system is all 250 volts for power and 125 volts 
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Layout of Illinois Central Railroad Shops, : 


for incandescent lighting; the new distribution will be 
at 440 volts, three-phase alternating current. For the 
latter purpose a turbo-generator is being installed in 
the power house at the planing mill. This is a 500- 
k. v. a., 60-cycle outfit. ‘A new transmission line will 
be installed to go with it. 


Locomotive Shop. 

The locomotive department occupies three large 
buildings and several small ones, of which the loco- 
motive machine shop is the largest. This is at the 
east end of the south group of buildings, is 160 ft. 
wide by 550 ft. long and is in two sections, one con- 
taining 25 pits for locomotive erection and repairs 
and the other containing machine tools. In the latter 
section there are galleries along each side connected 
by bridges at intervals. Small tools and assembling 
benches are located here. Skylights run full length 
along the center of each bay and smal! skylights are 
placed at frequent intervals along the sidés of the 
roofs. These, together with a lavish use of white- 
wash, make this one of the best lighted shops in the 
country. 


August, 1911 


The shop office and the main tool room are located 
about the center of the machinery bay, thus placing 
them to the best advantage. There are several freight 
elevators running up to the galleries, all of which 
are of the hydraulic plunger type. In the machinery 
bay several small jib cranes are installed, being at- 
tached to the steel columns and swinging so as to 
serve machine tools within a radius of twelve feet. 
‘In the erecting bay there is a large overhead crane 
with two hoisting trolleys of sufficient capacity to 
hoist any locomotive that may be brought into the 
shop. There is also a mono-rail crane here which 
runs along near the columns between the two sections 
and serves the erecting floor. 

With the exception of a few large tools all of the 
machinery is group driven from line shafts operated 
by the steam engine in the adjacent engine room. As 
fast as possible the new motors previously mentioned 
will be installed here and more of the tools individ- 
ually driven by induction motors. Steel lockers are 
provided for the men in order that their clothes and 
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Wheel Lathes. 
100-inch. 1 90-inch. 
2 ‘%5-inch, 1 Car wheel. 


Turret Lathes. 
6 24-inch. 2 16-inch. 
3 20-inch. 1 14-inch. 


Miscellaneous Lathes. 


1 14-inch. "20-1nche 
% 16-inch. 1 44-inch, 
® 18-1mch, il Ainhveils Zp.Ale’, 
Planers. 
1 4-head, 36x36 ins.x 12 ft. 5 2-head, 36x36 ins. x 12 ft. 
1 2-head, 72x84 ins.x 12 ft. 2 2-head, 30x30 ins. x 12 ft. 
1 2-head, 60x60 ins, x 22 ft. 7% 1-head, small sizes. 
2 2-head, 48x48 ins. x 18 ft. 
Drill Presses. 
ie) Oats eta 3 18-inch. 
3) OR Yoesb aver ele 2 6-inch tadial. 
1 32-inch ta inch atadia |. 
2% 302anch. 3 4-inch radial. 
1 . 26-inch. 1 - Multiple. 
1 20-inch: 


Illinois Central Shops—Erecting Room in Locomotive Shop. 


Boring Mills. 


other property will be well protected, and reels of 
fire hose are placed at frequent intervals about the 
shop and connected to the water mains. Large hot 
air pipes are carried overhead for heating, the air be- 
ing forced over coils of steam heated pipe by motor- 
driven fans. The lighting is done by arc lamps for 
the general illumination and by carbon incandescent 
lamps for local illumination. Just west of the loco- 
motive shop and between it and the blacksmith shop 
is a motor-driven transfer 50 ft. wide by 590 ft. long 
with two trolley wires overhead. 


TABLE NO. 1—LOCOMOTIVE SHOP TOOLS. 
MACHINE SHOP. 
Engine Lathes. 


1 44-inch: ;- 3 26-inch. 
3 16-inch. 4 30-inch. 
1° 18-inch. 3 32-inch. 
7% 20-inch. 4 36-inch. 
1 22-inch. 1 40-inch. 
2 24-inch. 1 42-inch. 


2 51-inch. 3 36-inch. 
2 48-inch. 1 30-inch. 
4 42-inch. 1 28-inch. 
4 26-inch shapers. 4 Presses. 
4 Small shapers. 18 Grinders. 
5) Slotters: 3 Saws: 
6 Milling machines. 9 Miscellaneous small tools. 
4 Bolt cutters. 
WHEEL SHOP. 
2 42-inch car wheel lathes. 2 Drill presses. 
5 42-inch boring mills. 3 Wheel presses. 
10 Axle lathes. 


The Boiler Shop lies west of the blacksmith shop 
and fills a building 120 ft. wide by 550 ft. long. This 
building is also divided into two sections or bays, one 
of which is devoted to machinery and the other con- 
taining 23 pits for repair and erection work. There is 
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an overhead crane in each section and all machine 
tools are group driven from line shafts excepting a 
few of the larger ones. The two line shafts are each 
driven by a 50-h. p., 250-v. d. c. motor, and the build- 
ing is lighted by large skylights durino the day. For 
artificial lighting 386 arc lamps and 72 incandescents 
have been provided. Some of the new a. c, motors 
will also be installed here. This building is also 
heated with hot air similar to the locomotive ma- 
chine shop, and a transfer of the same kind runs along 
the west side of the building. 


TABLE III—BLACKSMITH SHOP TOOLS. 


2 Drill presses. 2 Bulldozers. 

8 Bolt cutters. 5 Bolt headers. 
7 Steam hammers. 4 Shears. 

4 Trip hammers. 4 Punches, 

4 Mechanical blacksmiths. 


Freight Car Shops 


There are two freight car shops occupying the two 
northerly buildings of the car department group. 
One is 120 ft. wide by 374 ft. long and forms one 


Motor Driven Angle Iron Shear. 


wing of the building occupied by the woodworking 
mill. Six tracks run full length of this building, four 
of them being for car work and the other two for 
hand trucks carrying material and supplies. This 
building is in two sections, one of which contains a 
large overhead traveling crane. 

The other car repair shop occupies a building 100 
ft. wide by 502 ft. long containing four tracks. Both 
of these buildings are well supplied with windows and 
skylights and whitewashed inside. A total of 48 Coop- 
er-Hewitt mercury vapor lamps have been installed 
in addition to nearly 100 incandescent lamps and the 
resulting illumination is highly satisfactory. One 
motor-driven line shaft and several motors are in- 
stalled to drive the small amount of machinery re- 
quired in these shops. 


Passenger Car and Paint Shops. 


The two largest buildings of the car department 
group are used for passenger car work. A transfer 
80 ft. wide by 526 ft. long lies between and serves 
them both. The passenger car repair shop is 160 ft. 
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wide by 362 ft. long and is in the building with the 
wheel shop. The latter is 100 ft. by 160 ft. A large 
skylight extends along the center with small ones each 
side, and steel lockers are provided for the workmen. 
There are eighteen tracks in this building and two 
cars can be placed on each track. The machinery in 
the wheel shop is group-driven from a motor-driven 
line shaft. 


The passenger car shop, paint 


painting 


mixing 


Radial Drill jin Boiler Shop. 


room, varnishing room, upholstering room and clean- 
ing rooms are in the other building. This is the east- 
erly one of the north group and is 160 ft. wide by 462 
ft. long, of which the painting room is 362 ft. long by 
160 ft. wide. Cement floors are laid in this building 
and 16 tracks enter it from the transfer table. Each 
track will hold two coaches. Large skylights are pro- 
vided, and large numbers of incandescent lamps are 


Motor Driven Punch. 


used for local lighting with arc lamps for general illum- 
ination. 


TABLE II—BOILER SHOP TOOLS. 


3 Drill presses. 6 Shears. 

3 Drills. 2 Bolt cutters. 

3 Bending rolls. 3 Punch and shears. 
7 


Miscellaneous small tools. 
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Blacksmith Shop. 

The blacksmith shop lies in the center of the south 
group of buildings and is 100 ft. wide x 450 ft. long 
with an extension to the west 156 ft. by 110 ft. In 
the south end of the main building is the tin shop, 
which occupies a space 100 ft. by 100 ft. In the west 
end of the extension a space 60 ft. by 110 ft. is used 
as a bolt shop. All of the furnaces, bolt headers, 
threaders, etc., are located in here, and an overhead 
trolley crane serves the department. 

A noticeable feature of the smith shop is the amount 
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cessive shafts along the mill room in both directions. 
This shop is also well lighted through skylights and 
well whitewashed, and lighted entirely with incandes- 
cent lamps when artificial light is required. 

A noticeable feature of this shop is the careful 
study evidently given to the matter of safety. Around 
each moving shaft, pulley and belt on or near the floor 
is a housing to prevent contact therewith by the em- 
ployees. Very complete provision for fire protection 
has also been made. Some of the new induction mo- 


tors will be installed in this shop. 


Power Houses 


Loco.Machine Shop vf 4 
Freight Car Shops 48 
Pass. Car Shops 14 
Blacksmith Shop 8 
Planing Mill 

Boiler Shop 36 


Round Houses 
Store Houses 
Yards & Grounds 
Small Buildings 


of space allowed for working and the general light, 
airy and clean appearance of the two rooms into which 
it is divided. The whole interior is whitewashed and 
well lighted and the floor is kept well sprinkled. Line 
shafting along the side drives all of the machine tools, 
and arc and incandescent lamps are used for lighting. 
There is no foundry at these shops. 


TABLE IV—PASSENGER CAR AND TIN SHOP TOOLS. 


2 Lathes. 2 Drill presses. 
3 Buffers. 6 Punches. 
9 Shears. 6 Folders. 


24 Miscellaneous small tools. 


Planing Mill. 


‘The woodworking mill occupies the south bay of 
the westerly building in the north group and is 160 


Combination Punch and Shear. 


ft. wide by 342 ft. long, of which 100 ft. of length is 
taken for the cab and cabinet shops. All of the ma- 
chinery in the wood mill is group-driven from over- 
head line shafts. In the engine room adjacent to this 
building is the large steam engine which drives this 
shop, and from the main line shaft belts run to suc- 
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TABLE V—CARPENTER SHOP TOOLS. 


8 Mortising machines. 5 Planers. 
6 Boring machines. 7 Tenoners. 
4 Wood workers. 2 Shapers. 
2 Grinders. 4 Moulders. 
6 Lathes. 2 Jointers. 
1 Sticker. 1 Matcher. 
6 36-inch saws. 4 18-inch saws. 
2 32-inch saws. 6 Small saws. 
1 52-inch fan. : 
TABLE VI—CRANES AND HOISTS. 
1 100-ton electric crane. 10 1%-ton post cranes. 
1 60-ton electric crane. il 35-ton tower crane. 
3  10-ton electric cranes. 15 Small -cranes. 
1 7-ton electric jib crane, 14 Air hoists. 
6 1%-ton jib cranes. 42 Chain block hoists. 


Roundhouse and Stores. 


The two roundhouses lie in the southeast corner of 
the grounds near the main line tracks and east of the 
locomotive shop. One contains 25 stalls; the other, 
37 stalls. Both have electrically operated turntables 
and are provided with steel lockers for the employees. 

The feeder cables for the electric lights are carried 
around the outside of the walls just under the eaves, 
and branches are tapped off for each stall. The wires 
are carried through boxes containing switches and 
then through the wall and along the timbers overhead. 
Three drop lights are placed in every space between 
stalls. 

Several storehouses are located at convenient places 
about the grounds, the principal one being two stories 
high. This is 70 ft. wide by 300 ft. long and, together 
with an oil house 60 ft. wide by 150 ft. long, occu- 
pies the space between the north and south groups of 
buildings. This large storehouse is conveniently ar- 
ranged, all material being classified and kept in racks 
and bins. The interior is whitewashed and the bins 
painted green. 

Between the blacksmith shop and the boiler shop is 
another storehouse containing steel bar stock and 

(Continued on advertising page 14). 


Telephones in Railway Service 
J. H. FINLEY 


The telephone has been for the past 30 years one 
of the necessities of business, beginning, of course, in 
a small way and gradually working up to its present 
prominent position. A business house of any mo- 
ment at the present day could get along better with- 
out a bank account than a telephone. From the very 
first, the business men of the country adopted the 
telephone, as they readily saw that it increased and 
facilitated business, reduced the cost of operation, 
saved time, and had numberless advantages over mes- 
senger and even the telegraph. 

The railroads of the country, on the other hand, 
delayed the adoption of the telephone generally for 
various reasons; among these probably the most im- 
portant was the very much cheapened telegraph ser- 
vice they enjoyed. This coupled with the fact that 
nearly all railroad men from the presidents down to 
the agent in the smallest and most isolated town 
were or had been at some time in their career a tele- 
graph operator, and naturally they had a sort of rev- 
erential awe for the key and sounder and a more or 
less distant acquaintance with the telephone. 

The operation of the telegraph and the telephone, 
while fundamentally the same, are in the details of 
their working very dissimilar. The telegraph-is oper- 
ated from a direct current, the main line circuit be- 
ing broken at each impulse and the ‘circuit in its nor- 
mal position is closed, which is, of course, .an enor- 
mous waste of energy. The telephone circuit 1s oper- 
ated with very high frequency alternating or pulsat- 
ing currents, the circuit normally open. 

It is the same with the telephone and the telegraph 
as with the direct current dynamo and the alternator; 
the general rise and development of the direct current 
machines far exceeded the advance and improvements 
in the alternators, although the alternator was the most 
simple and natural thing to develop. 

The use of the telephone was early advocated by 
some of the employees of the big railroads in the 
country for local and general business around the 
yards and stations, but the idea of using the telephone 
for train movements was long delayed and looked 
upon with disfavor by the operating officials of the 
country, some of them feeling that the information re- 
ceived directly by sound on the telephone would be 
less reliable than that translated from the natural 
tongue into dashes and dots and again from dots. and 
dashes into the natural letters and words. Many of 
these same officials would be at a loss to explain why 
they thought as they did if suddenly called upon to 
do so. 

The first roads to use the telephone in the move- 
ment of trains singularly enough were the smaller 
ones and some of the small branches of the larger 
roads. Just when this movement began in this way 
would be hard to even estimate, as we find new evi- 
dences of the early use of the telephone in this way 
every day. 

The first notable example of the use of the tele- 
phone in place of the telegraph for putting out regular 
train orders on the main line of a large railway sys- 
tem from the dispatcher’s office was probably on the 
New York Central Lines between Albany and Fonda, 
New York, although the C. B. & Q. Railway was so 


close a second that it is hard to tell which passed 
under the wire first and which deserves the credit of 
opening up to the railroad world this new and im- 
portant improvement in operation. The work in the 
West, however, was very vigorously pushed, and un- 
der the guidance of one of the foremost pioneers of 
telephony on railroads was brought to a high state 
of development and given an impetus which nothing 
can stop, unless some new development superior in 
operation and more economical in practice is devel- 
oped. 

There have been many and varied steps in the in- 
tricate working out of the problems and difficulties 
encountered in the perfecting of the equipment. Then, 
too, the applications of the fundamental principles 
and the many advantages to be derived from the use 
of the telephone in conjunction with the telegraph, 
as well as the substitution of the telephone for the 
telegraph for various purposes, has developed a new 
field for telephone engineers, which is broader than 
would appear at first glance. 

The telephone manufacturers of the country have 


No. 50—A Western .Electric Selector. 


‘been. compelled to learn many new ways of adapting 


equipment to meet the new demands of the special 
railway service. When railway telephone train dis- 
patching began, the old time teléphone engineer had 
to learn a new branch of the art. Whoever heard of 
a party line with fifty or sixty stations on it where 
one must be able to call any station at will and not 
call any other one at the same time, and where it is 
not only possible but desirable that as many as de- 
sire shall if possible listen when anyone is talking: 
For as all railway men agree, it is the proper thing for 
agents along the line to keep in touch with the loca- 
tion and condition of the trains. 

These conditions had to be met, and thanks to the 
continued endeavor and the persistent efforts of the 
telegraph superintendents and the engineers of the 
various manufacturers of telephone apparatus, they 
have been met and the result is very gratifying. 

The first condition of ringing individual stations 
was accomplished by various devices known as se- 
lectors, some of: the original equipment is now obso- 
lete—all of it is obsolescent. 

The original circuit installed on the New York 
Central lines employed a device known as the “Gill 
Selector’ connected in series with the line. This 
form of equipment, while found to work fairly satis- - 
factorily on short, lightly-loaded lines, was inadequate 
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to the requirements of a long, heavy-loaded line, and 
this arrangement rapidly gave place to the bridging 
circuit, long since found the only practical and eco- 
nomical way of operating telephone lines. 

The original installation of the C., B. & Q. Railway 
was also the “Gill” series selector, but a new form of 
selector known as the “Wray-Cummings” selector 
replaced the original Gill equipment on this road. 

It might be well here to mention that the telephone 
service on the railroads, as well as all well regulated 
and up-to-date equipped circuits for all telephone 
companies, require two wires instead of using the 
ground return as is the custom with the telegraph 
system. The principal reason for this requirement 
is because the telephone is much more sensitive than 
the telegraph to surrounding disturbances and to get 
away from this a pair of wires well transposed is 
required, especially when several telephone lines par- 
allel one another, as like all alternating-current cir- 
cuits, these lines are subject to inductive disturbances. 

The talking circuit used on telephone train dis- 
patching lines is of a special design, produced to 
overcome the objections to the local battery talking 
circuit when that was used in railroad service. 


' Way Station Selector Set: Foot Switch 


_ With the standard local: battery ;talking circuit, the 
bridged impedance’ is approximately 600 ohms, about: 
half;of which is’ active for receiving purposes. It is 
obvious, therefore, that when a number of these are 
bridged across the line simultaneously, the joint im- 
pedance of the parallel paths is very low and the 
transmission accordingly difficult between widely sep- 
arated stations. 

This is overcome in the present-day dispatching 
circuit by using a high impedance bridge, consisting 
of a 610-ohm receiver and 1 m. f. condenser in se- 
ries across the line for receiving purposes. This 
gives the most efficient condition for receiving. 

A switch is employed so that when an operator 
wishes to talk he throws this switch, thereby closing 
his local transmitter battery circuit and connecting 
the secondary of his induction coil to the line. Voice 
currents in the secondary have a path directly across 
the line in series with the condenser and also a shunt 
path through the retardation coil and receiver in se- 
ries. This retardation coil is of about 6,000 ohms im- 
pedance and is placed in series with the receiver in 
order that the dispatcher may break in if it is neces- 
sary for him to interrupt an operator while talking. 
The impedance values are such that the amount of 
side tone is just sufficient for the operator to distin- 
guish the dispatcher’s voice if he interrupts, and he 
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will then release his button in order to clearly under- 
stand what the dispatcher is saying. The outgoing 
transmission of this circuit is, therefore, the best 
possible consistent with the fact that the dispatcher 
must be able to interrupt an operator. 

The art has now progressed to a high state of ef- 
ficiency, a late development being the No. 50-A step- 
by-step selector, manufactured by the Western Elec- 
tric Company. This selector and auxiliary apparatus 
is shown in Fig. 1. 

The selector operates on the step by step princi- 
ple, and when the proper number of impulses have 
been sent out over the telephone circuit the selector 
contact is closed and the bell rung. The dispatcher 
can hold this ring for any length of time he pleases 
by means of a key mounted on his desk. The bell is 
loud, and experience has shown it is in almost all 
cases answered promptly. 

The keys which call these selectors are also inter- 
changeable and can be adjusted to any numbered sta- 
tion desired. This feature is of great advantage in 
times of emergency. The operating mechanism of the 
selector itself is also so simple that it is maintained 
on roads using it at present by the regular mainte- 
nance man. 

This is the very latest development in telephone 
train dispatching and it represents the care and skill 
which has been devoted to this branch of telephony 
by the country’s foremost telephone engineers. 


Telephone Train Dispatching on the Pennsylvania. 


The general operation of a system of this kind 


“may be’deseribed briefly as follows: 


The dispatcher has a small cabinet located directly 
in front of him. This cabinet contains a number of 
small keys which operate individually, one key for 
each station cut in on the circuit. At the stations are 
located the selectors, the telephone and the bell. The 
operation of any key by the dispatchers operates all 
the selectors on the line, but only the one at the sta- 
tion set for the particular key operated closes the 
bell circuit and allows it to ring. When this bell 
rings a buzzing sound is sent back over the line, 
which tells the dispatchers that the bell is ringing. 
It, of course, is understood that any operator on the 
line may listen in at any time to what any other 
operator may be saying; this, however, on a train 
wire is an advantage rather than a disadvantage. 

The wires usually employed for ordinary circuits 


up to 300 or 400 miles is No. 9 B. & S. copper; up to 


70 or 80 miles No. 8 iron will give fairly good service; 
on short circuits good results could be obtained with 
a smaller size copper, but from a maintenance stand- 
point this would be impractical and since the cir- 
cuits are continually being extended and the service 
to which they are put multiplied, it would not pay 
to economize on a single circuit to such an extent 
that extension would be impossible, as few of the 
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roads are now content to use a pair of wires for a 
single telephone circuit without multiplying this serv- 
ice by simplexing and phantoming for through tele- 
phone and telegraph circuit ofttimes over several di- 
visions. 

All portions of the equipment are suitably protected 
by high circuit and abnormal voltage protection. 


Induction, as stated above, is overcome by trans- 


position of the line wire, drainage coils and other spe- 
cial devices. 

The advantages claimed for the telephone are num- 
erous. Among them are increased speed. The speed 
is governed only by the ability of the dispatcher to 
write out the messages. The closer personal relation 
of the dispatcher to his men increases co-operation 
and efficiency. The answer back tells the dispatcher 
that the station has received the call. Anyone can 
answer this call in emergency. In emergencies, such 
as wrecks or washouts, anyone with the proper equip- 
ment can get in touch with the dispatcher and put him 
in direct touch with the situation. 

No special training is required to handle the tele- 
phone, hence better men in general can be procured. 
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To summarize, the advantages claimed for the tele- 
phone over the telegraph are as follows: 


Service: 
More rapid service in regular work. 
Better discipline. 
Closer co-operation. 
Greater flexibility. 
Immediate and accurate information in emergency. 
Closer supervision. 


Economy: 

Dispatchers are relieved from mental and physical 
strain and can do better work. 

Some way stations may be closed entirely, the 
train crews taking messages direct. 

Larger field from which to draw operators. 

Employment for injured employees. 

More rapid handling of trains results in saving 
which cannot be computed, but is readily rec- 
ognized by railroad men. 

Time is saved in case of delays due to wrecks or 
emergency troubles, such as washouts, split 
frogs, broken rails, etc. 


Yard Charging Plants 


By JNO. L. OHMANS 


On roads using the straight storage or axle gener- 
ator system of electric car lighting some provision 
must be made for charging the storage batteries on 
the cars at terminal points. With the first system 
this charging plant is all important, while with the 
second it is necessary to keep the batteries in good 
condition. 

A discussion regarding the layout of a car lighting 
charging plant resolves itself into three parts: 

First: The yard wiring for charging circuits. Four 
systems of wiring are commonly used, namely: (1) 
two wire mains with branches tapped off for each yard 
receptacle, each battery being charged at an approxi- 
mately constant impressed voltage. (2) Individual 
positive leads to each yard receptacle with negative 
leads tapped on to a common return cable, permitting 
individual circuit control. (3) Individual two-wire cir- 
cuit to each yard receptacle permitting complete con- 
trol of each charging line. (4) Series charging cir- 
cuits connection from four to eight yard receptacles 
in series, depending on the supply voltage and the 
voltage of the cars charged. This also permits com- 
plete control of the charging current. 

Second: The charging station equipment for sup- 
plying current to the charging circuits. Two general 
systems are used; one furnishing an approximately 
constant potential to all charging circuits, the other 
furnishing a variable potential to each individual 
charging circuit. 

Third: The supply of current. An ample supply 
of direct current must be available at these terminals. 
There are several ways in which this current may be 
secured: (1) It may be generated by a direct current 
dynamo driven by either a steam or gasoline engine 
or a steam turbine. (2) The dynamo may be driven 
by an alternating current motor, in which case we 
have a motor-generator set. (3) It may be rectified 
from alternating current by means of a mercury arc 
or other type of rectifier. 


The last two methods presuppose the existence of 
a source of alternating current. This is true of prac- 
tically all terminal points, the current being available 
from the lines of the city central station if not from 
the railway’s own power house. 

Unless the charging plant is located close to steam 
boilers supplying steam for other purposes, pumping 
for instance, the steam engine or turbine is not an 
economical source of power. For isolated plants the 
gasoline engine driven generator is well adapted. A 
25-kilowatt direct-connected unit will take care of the 
battery charging required for five 60-volt or ten 30- 
volt cars per day, at a cost for fuel and oil of prob- 
ably not more than 7c per kilowatt-hour. Of course, 
the efficiency of the set varies with the charging con- 
dition and is greatest when the full capacity of the 
dynamo is being utilized. For instance, if the dynamo 
has a full voltage of 250 at 100 amperes it will oper- 
ate to best advantage when connected to two charg- 
ing lines, each having three sets of batteries connected 
in series. The voltage impressed across the terminals 
of each set of batteries is about 75, allowing 25 volts 
for drop in the line. Each circuit carries 50 amperes. 

Where alternating current is available it will gen- 
erally be more economical to install a motor-generator 
set or a rectifier. The question then arises as to which 
of these is the more economical. For a given capacity 
the motor-generator is somewhat less expensive. The 
mercury arc rectifier has the advantage of more con- 
venient unit size, it being more economical to oper- 
ate 3 out of 10 rectifiers at full load than to operate 
a single motor generator at less than half load. This 
condition will obtain a large share of the time in any 
terminal charging station, while sufficient capacity - 
must be provided to take care of emergencies. 

The actual cost of a mercury arc rectifier capable of 
furnishing 325 volts at 40 amperes is about $350. This 
size rectifier can charge seven 30-volt or three 60-volt 
cars at one time. But since conditions are seldom 
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such that the full capacity of the rectifier can be util- 
ized, it is not safe to figure on handling more than 
four 30-volt or two 60-volt cars per day with each 
rectifier. 

The cost of maintenance of these rectifiers is very 
low. There are no moving parts and consequently 
no frictional wear. Breakage of the glass tubes, or 
their failure due to gradual exhaustion of the vacuum, 
is practically the only item of maintenance expense. 
The tubes have a guaranteed line of 400 hours. Asa 
matter of fact the average life of four sets of 12 tubes 
each was 1,500 hours, while one set lasted over 4,000 
hours. The tubes cost $28 apiece, less than two cents 
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or each hour the rectifier is in use, or about one-sev- 
enth of a cent per kilowatt-hour. These figures were 
obtained on open glass tubes; for tubes immersed in 
oil even lower ones could probably be obtained. 

A wiring diagram is shown of what may be con- 
sidered an ideal charging plant installation. The 
scheme outlined gives a unit of installation which 
may be considered of minimum size for the proper de- 
velopment of the economies of the system; which con- 
sists of two charging lines eight hundred feet long, 
average length of an ordinary yard line, each equipped 
with ten-yard outlets spaced eighty feet apart; two 
mercury arc rectifier panels of forty amperes and 
three hundred and twenty-five volts capacity each, 
_ supplied from a transformer of twenty-five K. W. ca- 
pacity; a distribution board equipped with Anderson 
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LINE CONNECTOR 


5d 


Absolute control of each charging circuit is a very 
desirable feature. If, therefore, only these kinds of 
circuits are considered it is seen that two wire circuits 
to each of twenty plug receptacles as shown in the 
diagram would involve 16,000 feet of wire and 8,000 
feet of conduit, as against 3,200 feet of the same size 
wire and 1,600 feet of conduit for two series connected 
circuits of ten receptacles each as outlined. If, there- 
fore, all other considerations are favorable the series 
connected charging lines are to be preferred consid- 
ering first cost. 

Mercury arc rectifiers as at present developed have 
a voltage range variable from 40 to 325 volts, which 


“CORDS. 
MULTIPLE LINE 
PLUGS. 


YARD PLUGS. 


AMPERE-HOUR METER PLUG. 
> VOLTMETER PLUG. 


Rectifier Battery, Charging Plant. 


permits from one to seven batteries of 32 volts each 
to be charged on a line, leaving 30 volts to be ab- 
sorbed in line losses if needed. 

The cost of installing mercury arc rectifiers com- 
pared to a motor-generator set should be about equal. 
The efficiency of the former is over 90 per cent against 
a probably 75 per cent efficiency of a motor generator 
set. Against the cost of loss of power in rheostats in 
multiple circuits the cost of rectifier tube life may be 
balanced. 

As regards the expense of installation of the auxil- 
lary apparatus necessary to complete the charging 
system, these consist chiefly of the distribution board, 
transformers, meters and yard wiring. On account of 
the fact that cars cannot always be placed in the most 
advantageous position it will probably be necessary to 


APPROXIMATE COST OF MERCURY ARC RECTIFIER YARD CHARGING PLANTS. 
For Charging Axle-Lighted Cars. 


Item. Number of Cars Charged Daily. 
30 Volt. 60 Volt. 
5 10 15 20 30 5 10 iba 20 30 
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plug receptacles and plug cables, permitting either one 
or two rectifiers to be connected in multiple to each 
line depending on whether more or less than forty 
amperes are needed for charging. The board is also 
equipped with a plug receptacle in series with each 
line permitting each to be connected in series with 
the other or the ampere hour meter inserted in the 
line at that point. The voltage impressed on the line 
is regulated from devices on the charging panel. 


allow one yard line 800 feet in length for every three 
cars to be charged, with a minimum of three lines. 
These lines should be laid in conduit and provided 
with outlet boxes every 80 feet. 

The approximate costs of rectifier;charging plants 
for handling various numbers of cars daily are shown 
in the accompanying table. In the plant layout one 
unit has been shown complete, extension being simply 
a matter of adding additional units. 


Mr. W. C. Hine of Cleveland, Ohio, who for many 
years has been prominently identified with the devel- 
opement and manufacture of lighting fixtures has re- 
cently developed and patented a line of Universal 
Holder Sockets. In a word, the holder socket is a 
simple unit taking the place of socket, shade holder 
and, at the same time, performing the function of a 
fixture for single unit illumination. 

The Adams-Bagnall Electric Company, of Cleveland, 
has secured from Mr. Hine an exclusive license to 
manufacture and sell the line. 

They have applied the principle to commercial and 


Ue Orn 3. 
1.—3'4-Inch Pendant ABolite. 2.—Cross Section of 2!/4-Inch 
Pendant ABolite Showing Positioning Device Thrown Downward to 
Give “O” Position. 3.—3!4-Inch Ceiling ABolite. 


industrial lighting units and are manufacturing and. 
selling them under the trade name.‘‘A Bolites.”. A: short. 


outline of characteristic features will undoubtedly be 
of interest. ry 


- 


Commercial ABolites. °. .- - - 


To obtain scientific illumination, it has always been 


necessary to obtain proper relation between lamp and 
reflecting surface. On account of different lengths of 
bases in Mazda Lamps, it has been necessary to at- 
tach several kinds of separable holders to a regulation 
Edison socket. The reflector in turn was suspended 
from the holder. 

The primary construction characteristic of the ABo- 


250 Watt 18-inch Dome ABolite. 


60 Watt Bowl ABolite. 


lite is the provision of a metal support for a reflector 
to replace variable holders. 

To this is applied the cardinal principle of a patented 
positioning device attached to a suitable porcelain re- 
ceptacle. When the positioning yoke is thrown down- 
ward, the lamps and reflector are in the position ob- 
tained by use of “O” holders. When thrown upward, 


The ABolite—A New Incandescent Lighting Fixture 
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the 
or intermediate ones are possible in ABolites designed 
for reflectors with 214” fitters, that is for lamps 25 to 
100 watt inclusive. 

The same principle applies to reflectors with 3%” 


position is obtained. These two positions 


fitters, 1. e. 150 to 500 watt inclusive. Two pendant 
(2%4” and 314”) and two ceiling (21%4” and 314”) ABo- 
lites take care of practically all single light illumina- 
tion requirements on all lamps 25 watt to 500 watt in- 
clusive. This obviates the necessity of carrying a 
large and diversified stock of lighting fixtures and 
accessories. 


Industrial ABolites. 


A complete Industrial ABolite is made up of two 
parts, the universal holder socket and the scientifically 
designed steel reflector. The following table outlines 
the salient features of the Industrial A Bolite. 

1. Positioning device provides for O, H and A posi- 
tions. 

2. Eliminates all separable holders. 

3. One holder socket universal for all lamps, 25 watt 
to 500 watt inclusive. 

4, All weight suspended from holder socket itself. 

5. Reflector removed for cleaning without break- 


400 and 500 Watt Bowl ABolite. 


ing any wire connections or disturbing the holder 
socket already in place. 

6. Intensive and extensive illumination obtained 
with the same ABolite by simply changing positioning 
device. 

7. Larger or smaller units can be substituted for 
those in place without touching the holder socket al- 
ready in place. 


Efficiency Engineering. 


In connection with this line, The Adams-Bagnall 
Electric Company has established a department of Ef- 
ficiency Engineering for the purpose of studying in- 
dustrial conditions and co-operating with industrial 
managers in bringing their illumination to a plane 
where labor efficiency and factory output will be great- 
ly increased. 

The work of this department is part of the general 
efficiency movement just launched, and it. is believed 
that the initiative taken by this Company in the es- 
tablishment of such a department will do much toward 
improving general industrial lighting conditions. 
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Education of Railway Electrical Employes. 


NE of the advantages of the head-end system of 
train lighting is that it involves comparatively 
few units of equipment, and these of a comparatively 


simple nature, and that, as a result, but little skilled 
attention is necessary. While this is true in the main, 
nevertheless some attention is required and this atten- 
tion if not skilled must at least be intelligent. The 
lighting of the train is made as nearly automatic as 
possible, but it is always dependent upon the oper- 
ator in the baggage car and in case of trouble its suc- 


cess or failure is absolutely up to him. Nine cases 
out of ten of actual failure are due to some minor dif- 
ficulty which a little knowledge could easily have 
remedied. 

It is important that the men in charge of these 
equipments should be instructed in the practical 
fundamental features of their operation and yet it is 
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difficult to give this instruction. Undoubtedly the 
ideal method would be to gather them together in 
classes in a car equipped for actual service and show 
them the difficulties which may arise and how to over- 
come them. ‘This, however, is an expense which the 
operating department would not, at present, counte- 
nance. To take its place one road has arranged to 
have each man who is to be in charge of a head-end 
equipment make at least one trip with a man who 
has had experience in this work. Supplementary to 
this a book of instructions is issued. In ariother place 
we have printed in full the contents of such an in- 
struction book not so much for the information it 
contains as for the form and style in which it is got- 
ten up. This book probably goes as far as any book 
can to make clear the operation of the equipment with 
which it deals. But no book can take the place of 
actual demonstration with the real thing. 

Eventually the time will come when men in charge 
of lighting equipment will be instructed just as loco- 
motive engineers and firemen are instructed today. 
And the sooner that day comes the better it will be 
for all concerned. It will be a big step toward better 
and more economical service. 


November 6 to 10, 1911. 


CCORDING to all portents, signs and omens ob- 

served recently these will be large days for every- 
body connected with the electrical departments of 
the railways. They are the days on which the fourth 
annual convention of the Association of Railway 
Electrical Engineers will be held in Chicago. More 
interest is being manifested in this year’s convention 
than in any previous meeting and at this writing, two 
months before the convention will open, preparations 
are further advanced than they have ever been so 
far ahead. The change in arrangements by which the 
meetings will be held in one room and the exhibits 
in another will be an improvement for both. It will 


-also provide the additional exhibit space which seems 


likely to be needed. 

The Association Committee Reports this year will 
no doubt be more comprehensive than any in the past. 
The papers to be presented will be more general in 
nature and will touch upon the problems of railway 
electrification and shop operation as well as car light- 
ing. As usual all of these will be published in full in 
themuNovember-isstes or the. RAILWAY ELEC- 
TRICAL ENGINEER, which will be ready for dis- 
tribution at the convention. 


An Electric Railway’s Shops. 


SLIGHT change in the order of the articles ap- 

pearing in our Shop Series will be noted in this 
issue. The change has been made in order to include 
a description of the shops of the Chicago Railways 
Company, a typical electric railway, for comparison 
with the steam railway shops which make up the bulk 
of the series.. There are, of course, certain radical 
differences between an electric railway shop and a 
steam railway shop on account of the difference in 
the rolling stock. But a great share of the work is 
the same in both and it is interesting to see how it is 
accomplished. The routing of work so that there is 
no lost motion in the process of manufacture is a 
feature of shop organization well worth attention, 
which is excellently illustrated in the shop described 
in this issue. The regular schedule of articles will be 
resumed in the October issue, this month’s deviation 
meaning simply that one article has been added to the 
series. 
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CONVENTION ARRANGEMENTS. 


Arrangements for the Fourth Annual Convention of 
the Association of Railway Electrical Engineers, 
which will be held at the La Salle Hotel, Chicago, 
Noy. 6-10 inclusive, are in the hands of the Railway 
Electric Supply Manufacturers Association. The offi- 
cers of this association are: A. C. Moore, Safety Car 
Heating & Lighting Company, President: H. G. 
Thompson, Edison Storage Battery Co., and Geo. H. 
Porter, Western Electric Co., vice-presidents; J. Scrib- 
ner, General Electric Co., Secretary and Edward Wray, 
Railway Electrical Engineer, Treasurer. 

The following committees have been announced: 


EXHIBITS: W. E. Ballantine, Chairman; H. W. 
Young and A. I. Totten. 

ENTERTAINMENT? eGeow: Porter, General 
Chairman. 

Sub-Committees of Entertainment Committee. 

BANQUET: Geo. .R. Berger, chairman and 
Messrs. Schayer and Lew Kennedy. 

SPEAKERS: Geo. H. Porter and W. L. Bliss. 

DANCE = W. Mi -Lalor Chairman, and Messrs. 


Kuhns, Hawley, Thompson, Moore and Schroeder. 


THEATRE: W. F. Bauer, Chairman, and Messrs. 
Glatt and Bryan. 
AUTOMOBILES Oo me Duncan, Chairman, and 


Messrs. Newbold, Winchell and Cole. 
FINANCE: G. H. Atkin, Chairman. 

J. Scribner, Chairman. 

J. M. Lorenz, Chairman. 

M. Newbold. 

Edward Wray. 


MEMBERSHIP: 
BADGES: | 
AUDITING: R. 
PUBLICITY: 


The entire grand ball room will be used for manu- 
facturers’ exhibits this year. Twenty-nine spaces 
have been provided as shown on the accompanying 


plan. These spaces are designated in regard to size 
by suffixes, there being five different sizes as follows: 
Suffix Square Feet Cost 
A 182 $81.90 
B 162 72.90 
os 120 54.00 
D 108 48.60 
E 70 31.50 


This is at the rate of 45 cents per square foot, and 
covers all expenses of decoration. In the matter of 
allotment of space it is simply first come first served 
so the sooner reservations are made the better. 

Entertainment will include the usual opening re- 
ception and dance on Monday evening, banquet on 
Thursday evening, auto tour, theater party, etc. The 
name of Geo. H. Porter at the head of the entertain- 
ment committee is a guaranty of a good time for 
everybody. 


HAVE YOU ANY APRIL OR AUGUST COPIES? 


Our calls for back numbers of these months has 
been so great that our office supply is entirely exhausted. 
If ycu have a copy of each of these issues you are will- 
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ing to part with kindly mail it to us and we will gladly 
extend your subscription four months. 


CAR LIGHTING CLUB TO HOLD “GET. TOGETHER” 
MEETING. 

The first meeting of the season of the Car Lighting 
Club will be held Wednesday, September 20, at the 
Savage Club on the third floor of the Kuntz-Remmler 
restaurant at 424 South Wabash avenue, Chicago. A 
table d’hote dinner at one dollar a plate will be served 
at 6:15, the reading of papers and discussion to start 
about 7:30. Although there will be a regular paper 
for this meeting, it will also be a “Get Together” meet- 
ing at which plans for the season will be formulated. 

A paper on “Axle Pulleys—Diameters and Speeds” 
will be presented by Geo. R. Shirk, chief electrician of 
the Chicago Great Western Railway. The paper will 
also include a discussion on the relative merits of belt 
and chain drives in axle lighting service. 

The question box will be passed around and the 
last hour of the evening devoted to answering the 
questions which are forthcoming from the members. 


ANNUAL CONVENTION OF I. E. S. 


The annual convention of the Illuminating Engineer- 
ing Society will be held in Chicago at the Congress 
Hotel on September 25, 26 and 27. Twenty different 
subjects in illuminating engineering will be covered 
in the committee reports and original papers to be pre- 
sented. A reception and dance will be given on the 
evening of the 25th and a subscription dinner on the 
evening following. The papers to be presented are: 

Presidential Address, The Relations of Physiological 
Research to Illuminating Engineering, by Dr. A. E. 
Kennelly. 

Report of Committee on Nomenclature and Stand- 
ards, by A. J. Humphries, Chairman. 

Report of Committee on Progress, by Dr. Louis 
Bell, Chairman. 

Symposium on Illuminating Glassware, by Bassett 
Jones, Jr., A. J. Marshall, L. W. Young, C. H. Mc- 
Cormack. 

The Manufacture of Glass from the Viewpoint of 
the Hluminating Engineer, by E. H. Bostock. 

An Analysis of the Requirements of Modern Reflec- 
tor Design, by F. L. Godinez. 

Recent Small Gas Lighting Units, by F. H. Gilpin. 

Natural Gas, Its Production and Utilization, by 
G. S. Barrows. 

Recent Developments in the Manufacture of Incan- 
descent Lamps, by J. E. Randall. 

The New Quartz Tube Mercury Arc Lamp, by Geo. 
C. Keech: 

The Law of Conservation as Applied to I!lumina- 
tion Calculations, by Dr. A. S. McAllister. 

The Photometry of Large Light Sources, by Geo. 
H. Stickney and S. L. E. Rose. 

The Analysis of Performance and Cost Data of II- 
luminants, by Ward Harrison and G. H. Magdsick. 

Photometry at Low Intensities, by Dr. Louis Bell, 

Evaluation of Lamp Life, by P. S. Millar and L. 
J. Lewinson. 

Distribution of Luminosity in Nature, by Dr. H. E. 
Ives and M. Luckiesh. 

Resume of Legislative Enactments on Illumination, 
by KO RSEIote 

Selling Hlumination, by Frank B. Rae, Jr. 

Influence of Surroundings and Lighting Systems 
on the Hlumination Required, by J. R. Cravath. 


Lighting of New Fast Trains of C. M. & St. P. Railway 


Regular passenger service over the new coast line of 
the Chicago, Milwaukee & St. Paul Railway was 
opened on May 28 last. Two through trains are run 
each day between Chicago and Seattle, the trip re- 
quiring 72 hours. These two trains are called the 
“Olympia” and the “Columbia.” To maintain them 
requires 18 complete trains, which are never less than 
10 cars each, and frequently include additional sleep- 
ers. 

The cars of these trains are of steel frame construc- 
tion with wood lining. The normal train is made up 
of mail car, baggage-dynamo car, two coaches, tourist 
sleeper, dining car, compartment sleeper, two standard 
sleepers and an observation car. 

The lighting of these trains is effected by a head- 
end system including a 20-kilowatt Curtis turbo-gen- 
erator and three sets of storage batteries. Sixty-four 
volts has been chosen in preference to 110 volts on 


O 
DYNAMO } BAGGAGE 


Ammeter |4 reads Total Load 
nn 16 » 


The coaches are lighted by lamps placed along the 
deck rail under Holophane reflectors. Thirteen lamps 
are placed on each side opposite each other. The sleep- 
ers are equipped with combination gas and electric 
fixtures made by the Safety Car Heating & Lighting 
Company, porcelain hemispheres above the electric 
lamps serving as reflectors. The observation cars are 
equipped with Alba reflectors. An average illumina- 
tion of 2.5 candle-feet on a plane 30 inches from the 
floor is maintained in the sleepers. 

The electric lighting of these trains is handled by 
baggagemen in addition to their other duties. A total 
of 64 men are employed in this service on these trains 
none of whom have had any previous experience oper- 
ating electrical equipment. For this reason it has been 
found necessary to issue the very specific instructions 
which will be found below. Excellent results have 
been attained in the past two months and there seems 
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Fig. 1.—Wiring Diagram, C. M. & St. P. Head End Electric Train Lighting. 


account of the saving in storage battery. The turbo- 
generator operates at 4,500 r.p.m. The storage batteries 
are the 13-plate, 32-cell type, with a capacity of 300 
ampere-hours. 

Tungsten and tantalum lamps are used throughout 
the train which contains 320 15-watt G-18% tungsten 
lamps and 125 25-watt tantalums. The total connected 
lamp load is therefore 8,075 watts to which must be 
added the fan motors, portable vacuum cleaner, and 
several small toilet articles. The minimum lamp load, 
or load after midnight is 3,520 watts and the maximum 
- load on the generator when all the batteries are charg- 
ing is 11,440 watts. Eighty per cent of all battery 
charging is done on the trains. The division of the 
load throughout the train is as follows: 

Lamps Burning 


No. Lamps. after Midnight. 

Bageage Car, jigs aeGs 14 14 
(EVO ea eR nee ae 20 20 
Pens Once: pos fee 56 30 
ourist) Care ties a? 46 10 
aera Car pos tity un 38 8 
Three Sleepers ........ 216 42 
Observation Caf ..:....: 51 20 

445 144 


no reason to suppose that this method of operation 
will not be entirely satisfactory, in addition to being 
very economical. 

Figure 1 shows the electrical installation in the bag- 
gage car and gives a clear idea of the arrangement of 
the turbine and switchboard. 

Figure 2 is a wiring diagram of the train and shows 
clearly the method of connecting the dynamo for 
carrying the lamp load only and for charging the 
storage batteries. 

Figure 3 shows the trip report made out by the dif- 
ferent baggagemen en route and forwarded to the office 
of the chief electrician. This report includes 9 blanks 
similar to the two shown, the last being filled out by 
the yard foreman at the terminal. 

The following instructions are furnished in booklet 
form to all men engaged in operating dynamos on elec- 
tric lighted trains: 

Train Trip Report. 

“In closet of your car you will find a train trip re- 
port. Fill out the portion assigned to your division, 
giving number of cars in the train and number of 
connectors received. 

Under “Remarks” state any trouble you have with 
machinery or in lighting the train. 

If an accident should occur to dynamo, turbine, 
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connectors, or lights, that you cannot repair, tele- 
graph ahead to next station where such repairs can 
be made; also, if you should run out of supplies nec- 
essary to keep lights operating, telegraph ahead for 
them. Chicago, Milwaukee, Minneapolis, Miles City, 
Deer Lodge and Tacoma are repair and supply points. 

Sign your portion of the report and leave it in car 
or hand it to the man relieving you at the end of your 
run. The report is to stay with the car until it 
reaches the terminal of the road, there it will be re- 
moved by Yard Electrician and replaced by a new 
one. 

If your dynamo car should be set out of train en- 
route and another dynamo car put in its place take 
trip report with you, noting the change of cars on your 
portion of the report. 


Operation of Dynamo and Lighting—(64 Volt Lamps). 

See that the loop, switch No. 1 on switchboard, is 
closed, and that all other loops are open. See that 
all connectors are in place and thumbscrews tight. (Do 
not use a wrench or plyers on these thumbscrews.) 

Switchboard—See that circuit-breaker No. 11 is 
closed. See that S. P. switch on auxiliary rheostat No. 
71s open. Place volt meter switch No. 10 on dyna- 
mo. See that switches 1, 2, 3, 5 and 6 are closed, and 
lamp resistance switch No. 4 rests on post No. 1. Be 
sure that automatic cutout No. 9 is open. This train 
is equipped with three storage batteries and automat- 
ic cutout No. 9 is on- the board to protect dynamo 
from the current from the batteries. It must be open 
at all times when dynamo is not operating. 

Look over dynamo and turbine and see that oil 
boxes and cup are full. The cup must be filled four 
times each night. 

Ask the engineer for the amount of steam you re- 
quire, 75 lbs., on the locomotive will be sufficient in 
summer and 100 lbs. in winter, even with a 12-car 
train. Blow the water out of separator, then start 
turbine slowly taking about three minutes to bring 
turbine up to speed. If drain pipe on steam sepa- 
rator should be stopped up, open the train heating 
valve and blow water into the heating system. As 
the turbine comes up to speed watch volt meter and 
work main rheostat No. 8 around until voltage reads 
about 66; then lift automatic cutout No. 9 by hand into 
contact and see that the voltage does not go higher 
than 66. Now put volt meter switch No. 10 on lamps 
and adjust voltage to 66., Do not carry lamps higher 
than 66 volts. Volt meter switch No. 10 must be 
kept on lamp circuit when lamps are being used. The 
other points on this switch are to be used only when 
you want to know the voltage of dynamo, batteries 
or ground. Should the turbine leak steam, loosen the 
set screw on stuffing box gland, screw up the gland 
a little and tighten the set screw. 

If the automatic cutout No. 9 should heat at the 
points push the cross bar up hard. Better use a 
glove on your hand as points may be hot. There is 
no danger from the current in handling this ap- 
paratus with your bare hands. 

If automatic cutout No. 9 will not stay in after you 
have been running an hour or so, throw lamp resist- 
ance switch No. 4 on point No. 2 and raise voltage 
to 66, that will raise the amperes on meter No. 14, and 
hold cutout switch No. 9 in place. Ammeter No. 16 
shows the lamp load only. 

If you should pick up a battery-lighted car enroute, 
during the night, before putting up the connectors, 
go to the car switchboard, open main switch and 
throw main lamp switch on batteries. If lamps burn 
dim, pull out lower main fuse; this will disconnect 
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batteries, then throw lamp switch back on dynamo 
side and close main switch, put up connectors and 
light lamps from dynamo. If lamps burn bright from 
batteries you can put up connectors without remov- | 
ing main fuse. After daylight, when the lamps are 
all turned off and dynamo shut down, go back and 
put in the battery fuse. The other batteries wili then 
charge into the low set and by the time you have to 
start the dynamo in the P. M. this set of batteries 
will work with the others in the usual way. 

In case an emergency governor spring breaks and 
you have none to replace it take out both studs and 


Fig. 2.—Twenty Kilowatt Turbo-Generator in Baggage Car. 


run the turbine without them. Under these condi- 
tions you must throttle the turbine down so that it 
will just carry the load. 

In case the turbine breaks down and cannot be re- 
paired, notify the train conductor so that he may have 
the oil lamps in mail, baggage and passenger cars 
lighted, and the gas in the center lamps of sleeping 
and observation cars. Operate only the berth lamps 
and fans from the batteries. | 


To Test Main Fuses in, Cars. 

A test lamp socket will be in your car. See that 
you have a good lamp in it. Pull out main fuses at 
one end and put lamp socket across the two open 
ends, if the lamp lights up, the fuses are O. K.; if not 
put in new fuses and test them, continue this until 
you are sure fuses are all right. 


Charging Storage Batteries on Trains. 

At about midnight, or when the lampload has fallen 
to the minimum, begin charging. With everything 
running as it should, put volt meter switch No. 10 on 
lamps, and throw in No, 2 point of large lamp re- 
sistance No. 4. This will lower the voltage, then 
work main rheostat around until voltage is 66. If the 
dynamo voltage stands at about 75 to 78, let it alone; 
if not, throw lamp resistance to No. 3, and again 
raise lamp voltage to 66. Continue this until you have 
about 66 volts on lamps and 75 to 78 volts on dynamo. 
Amperes on ammeter No. 14 should now stand at 
about 180. Now let it run until ampere load has fal- 
len to about five or six amperes for each battery, in 
addition to the lamp load. That is, if ammeter No. 
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16 should read 60 just before you begin charging, 
then, when the load on meter No. 14 gets down to 75 
or. 80, five or six ampetes for each of the three bat- 
teries more than the lamp load, the batteries are 
charged and you can shut down the dynamo. Open 
circuit-breaker No. 11 and keep it open when dynamo 
is shut down. The batteries will now take care of 
the electrical load needed during the day. 

Thirty minutes after shutting down dynamo, and 
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Fig. 3.—Report Filled Out by Train Electrician-Baggageman. 


while ammeter No. 16 shows that lamps are still in 
use, read the voltage of batteries on meter No. 15, 
and put it on trip report. Again just before starting 
dynamo in P. M. read meter and put it in place marked 
“Battery voltage.” If batteries are properly charged 
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they will read 64 volts with lamp load on. It is very 
important that they should be kept charged. Other- 
wise, if dynamo should break down the batteries would 
not carry the fans and berth lamps the rest of the 
trip. When batteries are fully charged they will 
light all the lamps in a ten-car train for three hours; 
one-half of the lamps six hours and one-quarter of the 
lamps for ten hours. Before dark each day you should 
take test lamp, go back in train and see that main fuses 
are: OCA 

If you should notice that voltage on batteries gets 
down to about 57 by 3 P. M., better start the dynamo 
earlier than usual, say at 4 P. M., so as to relieve the 
batteries. This will insure their being in good shape 
to carry the lights should an accident happen to tur- 
bine during the night. 

While running the dynamo, should you come to a 
hill where the locomotive requires all the steam it can 
make, shut down the dynamo and operate the lamps 
from the batteries until the train is over the hill, then 
start the dynamo again. Consult with the conductor 
regarding the matter, as he will know when it is 
necessary. 

Handling Connectors. 

If cars are to be taken out or put in the train at a 
station, before reaching that station disconnect the 
connectors at both ends. Do not leave them hanging 
by one end in the vestibule; anyone coming in con- 
tact with the swinging connector may be burned. from 
contact with it. 

If a car or cars are set out of your train at any point, 
connectors must be kept with the train, and not left 
with the cars cut out of train. 


Motor Drives for Railway Turn Tables 


Economy of time and of operating cost are the most 
important considerations in the operation of railway 
turn tables. The relative importance of these two fea- 
tures depends on the amount of traffic to be handled. 
At a very busy yard the saving of time becomes the 
first consideration, and any device that will lessen 
the time required to handle engines and cars is wel- 
comed. The greatly increased amount of traffic that 
can be handled in a given time is of more importance 
than the saving in operating expense. At the same 
time the careful and efficient management of modern 
railway systems demands that no unnecessary expense 
be incurred either in the first cost of apparatus or in 
its operating expense. 

The increasing frequency with which turntables are 
used, as well as the increased weight of rolling stock 
in many cases, have compelled many roads to install 
- power drive. Engines operated by air, steam, gas or 
gasoline have been used for this purpose and have re- 
sulted in a saving both of time and operating ex- 
penses. However, the constantly increasing use of 
electricity in railroad service is causing these devices 
to be replaced by electric motors, since an available 
source of power is often at hand without the installa- 
tion of additional generating equipment. The motor 
consumes no fuel while idle, it is always ready for 
instant service, and it is under perfect control in the 
hands of a single and comparatively unskilled operator. 

Simply closing a switch and moving a controller 
handle starts the table, and an efficient brake enables 
accurate stops to be made. The motors are designed 


hour. 


and built to develop the high torque necessary for 
rapid acceleration; under average conditions the heav- 
iest locomotive can be turned completely around in 
two minutes, and the table stopped accurately at the 
right point. The motor equipment can be installed 
in the small space which could not be economically 
utilized for any other purpose. 

Power is available at almost every important rail- 
way yard or terminal, and the expense of installing 
and maintaining electric conductors is very small com- 
pared with similar expense for steam or compressed 
air pipes. Moreover, the losses by radiation and leak- 
age in steam and air pipes are considerable and contin- 
uous. There are no corresponding losses for electrically 
driven tables, and the efficiency of electric equipment is 
much higher than steam, air, or gas engine drive. 

Safety devices can be installed to insure full protection 
from injury in case of accident or careless operation. By 
the use of electric tractors, delays in handling locomotives 
can be avoided and schedules can be more easily main- 
tained. The work is of an intermittent character and 
usually is rushing for a short period and then at a stand- 
still. Especially is this true of turn tables at terminals, 
where many locomotives often come in at about the same 
The much shorter time required by the electrical 
equipment to turn the table expedites the movement of 
the locomotive and relieves the congestion. 

Economy of Electrical Operation. 

Approximately average operating conditions are shown 
in the following account which applies to a railway turn 
table where a Westinghouse electric tractor superseded 
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hand operation. The value of time saving, although 
possibly more important than reduced cost, is neg- 
lected in the following consideration. ‘The total cost 
of the electrical equipment, including installation, was 
approximately $1,500. 

Annual Expense of Hand Operation: 
Two men 24 hr. per day, at 15c per hour. ... . .$2,628.00 

Annual Expense of Motor Operation: 
One man 24 hr. per day, at 15c per 

hour wv, Sree eee eee $1,314.00 


Current, average $8.00 per month. 96.00 1,410.00 
Annual Reduction effected by the use of 
Hléctricity een ere Wert Secret eee $1,218.00 


If to the operating expense be added a charge of 12 
per cent of the cost of the electric installation, or $180 
for interest and depreciation, the balance in favor of 
motor operation is still $1,038. In addition, the saving 
of time and the increased amount of traffic that can be 
handled in a given period, while difficult to reduce to ac- 
tual figures, will be of greater importance in a crowded 


Motor-Driven Turntable with Overhead Collectors. 


round house than the saving in operating expense. The 
excellent showing made by the foregoing equipment re- 
sulted in the immediate installation of five more tractors 
of a similar nature and the determination to supersede 
all hand operated tables by electric tractors at impor- 
tant points on the line operated by this particular com- 
pany. 
Construction of Tractor. 

The motor is ordinarily applied to a heavy rectangu- 
lar cast iron frame. A single, steel-tired, double-flanged 
driving wheel mounted in the tractor frame runs on the 


same rail as the turn table truck. Connection between — 


motor and traction wheel is effected by means of double- 
reduction gearing. The tractor is preferably attached to 
the table by a hinge joint which allows some flexibility 
of connection and minimizes the jar to the tractor when 
the engine runs on or off the table. In some installa- 
tions the motor has been mounted directly on the table, 
but this arrangement is not so satisfactory on account 
of the jolting to which the motor is subjected. 
Occasionally a separate rail is installed on which the 
tractor can operate, the object being to insure a lower 
rolling friction for the table. In starting it frequently 
becomes necessary to use sand under the tractor wheel 
and it is evident that when both tractor wheel and turn 
table run on the same rail, the rolling friction of the lat- 
ter 1s greater than it would be with the rail clean. How- 
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ever, this additional refinement is not usually consid- 
ered essential. 

The tractor is in effect a single wheel locomotive and 
consequently must be equipped with a motor suitable 
for frequent starting and capable of withstanding large 
momentary overloads. Where direct current is available, 
these conditions are well met by the series wound motor. . 
In the case of alternating-current installations, polyphase 
slip ring induction motors are best adapted to this work.. 
Experience has shown that anything less than 15 h. p. 
is not to be recommended as a general rule, although 
there are some installations where smaller machines are 
apparently giving satisfactory service. 

The size of the motor is, of course, dependent upon 
the weight and rolling friction of the table with load, 


Upper—Overhead Current Collectors. 
Lower—Motor-Driven Turntable Tractor. 


the diameter of track, and the time in which it is desired 
to make one complete revolution. It is usually possible 
to obtain prints of dimension drawings of the turn table 
and weight of the heaviest locomotive to be turned. 
From these can be calculated the pull which the tractor 
must exert in order to operate the table under the worst 
possible conditions, namely with the engine and tender: 
unbalanced. The maximum draw-bar pull considered in 
connection with the speed, determine the capacity of mo-. 
tor to be selected. 
Equipment. 

The turn table equipment consists of a complete trac-— 
tor, including frame, motor, brake, and sander, also a 
controller, register, fuses and current collector. The con- 
troller and fuses, together with levers for operating the 
brake, sander, and looking device are contained in a cab: 
located in the center of the table. 

The controller is of a design which provides for oper- 
ating at several different speeds forward and _ reverse- 
and is arranged to obtain very slow speed just before 
stopping, in order to facilitate lining up the track. To: 
further assist in this, a hand-operated shoe-brake is pro- 
vided, the wheel being mounted on the end of the coun- 
ter-shaft outside the tractor frame. Powerful leverage 
is thus provided and the heavily loaded table can be 
stopped within a short space and with the required accur- 
acy. 
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For supplying power to the motor, the conductors 
may be brought through the turn table center-pin and 
connected to slip-rings from which the current is trans- 
mitted through brushes to the motor leads. 

The collector consists of rotating and stationary parts 
and is mounted on a framework erected at the center of 
the table. The rotating part is bolted to the framework 
and revolves with the table; guy wires prevent the rota- 
tion of the stationary part. 

Two important points to be considered in the location 
of the cab are the convenience and the comfort of the 
operator. It should be so situated that the jolts to which 
he is subjected will be reduced to a minimum and yet 
be near enough to the radiating tracks to enable him to 
make accurate alignment promptly. This is especially 
true where a large number of engines are to be turned, 
as otherwise time will be lost in lining up the tracks, thus 
defeating to a certain extent the purpose for which elec- 
tric drive was installed. 

Briefly stated, the advantages resulting from the use 
of electric tractors are: Great saving of time with con- 
sequent promptness of service; low cost of installation, 
operation and maintenance; ease of power transmission ; 
absence of all energy loss while motors are idle; simplicity 
and accuracy of control; and reliability and high efficiency 
of operation, 


ELECTRIC TRUCKS FOR FREIGHT AND BAG- 
GAGE HANDLING. 


In the cost of operation of freight service, that of 
freight handling at terminals is a considerable item. 
The substitution of electric trucking for hand trucking 
has shown the way to reduce this item. On Pier No. 
6 of the Erie Railroad at Jersey City the cost of han- 
dling freight with electric trucks in June, 1911, was 28 
cents per ton as compared with a cost of 38 cents per 
ton for hand trucking in June, 1910. The total num- 
ber of men employed was reduced from 126 to 80, but 
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These results were achieved by the use of electric 
trucks similar to that shown in the illustration, which 
are equally well adapted to freight or baggage handling. 
The dimensions of the floors of these trucks are 42 
inches wide by 10 feet 2 inches in length. The frame 
is supported on four spiral steel springs which transfer 
the weight of the load directly to drop-forged steel 
axles. These axles run in roller bearings which are 
mounted in solid ribbed cast steel wheel centers, 
around which are secured solid rubber tires, giving a 
wheel 16 inches in diameter. Steering is done by a 
lever which moves in a vertical plane. 


Power for operating the truck is derived from a 
storage battery of two sets of 12 cells each with a ca- 
pacity of 120 ampere-hours. Current is taken from the 
batteries through a fuse and circuit breaker, and a 
drum type controller, which is operated by a lever 
moving in a vertical plane through an arc of 120 de- 
grees to give five speeds in each direction. No power 
can reach the motor unless the foot pedal has been 
pressed down. This motion simultaneously releases 
the brake and throws in the circuit breaker. The 2% 
h. p. motor is connected to a sprocket on the jack shaft 
by a Morse silent chain. Chain drive also connects 
the jack shaft with the driving axles, giving a gear 
ratio with the driving wheels of about 5 to 1, which 
permits of speeds from 2 to 12 miles per hour under a 
load of 2500 pounds. The truck can be operated con- 
tinuously under maximum load for 12 hours on one 
charging of the battery. 

The operator or “motorman” stands on a small plat- 
form at the rear of the truck. The sheet metal case 
which contains the battery is immediately in front of 
him, while the levers controlling the motor and steer- 
ing gear are handy to reach. 

A number of these trucks are also being used on the 
piers of the Pennsylvania Railroad at Jersey City, and 
they are being tried out at the Silvis Shops of the 


Storage Battery Truck of the Automatic Transportation Co. 


the average amount paid each man rose from $47.46 to 
$50.10, while the freight handled per man employed 
increased from 125 tons to 180 tons. 


C., R. I. & P. Ry. They are manufactured by the 
Automatic Transportation Company, 2933 Main Street, 
Buffalo, N. Y. 


The Lighting of the Davenport Locomotive Works 


Pictures, like actions, often speak louder than words. 
It is the aim of this article to portray the method of 
artificial illumination that has been adopted in the 
Davenport Locomotive Works, of Davenport, Iowa, 
and the portrayal will rest mainly on the accompany- 
ing series of pictures, reproduced from unretouched 
photographs remarkable for their well-attested fidelity 
to the real appearance of the views represented. 

The first view (Fig. 1) was taken in the Erecting 
Department at night without the aid of any other illu- 
mination than that afforded by the lamps as seen. If 
the light sources were only painted out of the picture 
and if the window-panes were touched up so that the 
light appeared to be coming from outside, one might 
readily believe that the photograph had been taken in 
broad daylight, so well is the department illuminated. 

The second view (Fig. 2) shows the same shop by 
daylight and reveals the lighting units in detail. These 
are shop clusters equipped with metal filament lamps, 
a type of equipment which has now become very famil- 
iar for this class of service. Each of the units contains 
four 250-watt series burning lamps, capped by a white 
porcelain-enameled steel reflector 24 inches in diam- 
ter. The clusters are suspended by shock absorbers 
from diagonal members of the roof trusses and have 
ample clearance with the traveling crane, from which 
they are conveniently reached whenever it is desired 
to clean them or to replace dead lamps. 

Figure 3 shows an aisle of the immense machine 
shop of the Davenport Works, as seen at night by the 
light of the incandescent clusters. The shop is divid- 
ed into three parts, of which the middle one, shown 
prominently in the illustration, is known as Section 
No. 2; Section No. 1 is seen at the right and Section 
No. 3 at the left. The lighting in the middle section 
of the machine shop is of the same general type as that 
above shown for the erecting department, except that 
smaller clusters, each containing four 100-watt lamps, 
are here used instead of the 1,000-watt size. The in- 
tensity of illumination is considerably augmented by 
light coming in slantwise from Sections No. 1 and 
No. 3, and this light ‘also materially improves the dif- 
fusion and tends to break up shadows. Figure 3, re- 
produced from a night photograph, should be: com- 
pared with Figure 4, a daylight “shot” taken from 
nearly the same position. 

The last pair of views (Figs. 5 and 6) show Section 
No. 3 of the Machine Shop, where work demanding 
the greatest accuracy is done. On some of this ma- 
chining measurements to a fraction of a thousandth 
of an inch are standard. Such refinement, of course, 
demands a much higher intensity of illumination than 
is necessary elsewhere. Fourteen clusters of the 
thousand-watt size are here installed but are sus- 
pended much lower and spaced much closer together 
than in the Erecting Department. The floor area in 
question is 8,100 square feet, so that the watts per 
square foot are 1.73. The lamps, which are bowl 
frosted, are hung fifteen feet above the floor. As 
Figure 5 shows, practically all of the light is reflected 
downward on to the work, the ceiling being left in 
comparative darkness. The intensity of the arti- 
ficial illumination in Section No. 3 on a plane 30 
inches above the floor when the units are kept reason- 


ably clean is estimated at from a minimum of 8, to 
a maximum of about 12 foot-candles vertically under 
units—an illumination fully equal to that of many a 
brilliant store window. By comparison with the es- 
timated illumination in Section No. 2 and Section No. 
1, 2.75 foot-candles and 3.5 foot-candles respectively 
(both generous values) the high intensity of illumina- 
tion in Section No. 3 may be better appreciated. 


The photographer who took the series of photo- 


graphs here reproduced gives the following data re- 
lative to the conditions under which they were taken. 


Stop. Exposure. 
Day Views.....U. S. 32. About 5 see. 
Night Views...U. S. 32 2 to 5 min.. (No flash used.) 


The Davenport installation, which has been found 
highly satisfactory in every respect, was designed 
and superintended by Mr. George Loring of Indian- 
apolis, Indiana, representing the Shelby Electric Com- 
pany. Mr. Loring’s successful experience as an il- 


luminating engineer has specially fitted him to un-~ 


dertake the large and difficult task of properly il- 
luminating this immense locomotive works, and in 
the results of his work may be seen one of the best 
examples of the incandescent lighting of a large man- 
ufacturing plant to be found in the United States. 


WHEN ORDERING EQUIPMENT. 


The Safety Car Heating and Lighting News inquires 
if you would expect your tailor to furnish you a well- 
fitting coat if you gave him only your chest measure- 
ment and follows the inquiry with these very pertinent 
suggestions for ordering axle lighting equipment: 

Voltage—Should always be specified. 

Controlling Apparatus—Always specify whether the 
lamp regulating board can be placed inside of the car 
or whether it must be placed under the car; also give 
size of locker space inside of car for accommodating 
controlling boards. 

Switch Panel—State how many circuits desired. 

Generator Suspension—In order to design a satis- 


factory method for suspending generator under car, 


blue-prints or drawings showing style of truck to 
which the generator is to be applied, also the arrange- 
ment of the brake rigging, together with a drawing, 
showing under frame of the car, are required. If these 
drawings are sent with your order for the equipment 
considerable time will be saved and prompt deliveries 
can be arranged for. , 

Pulleys—If any particular size is desired, 


same 
should be specified. 


Batteries—Specify number of cells, type and capa- 


city of batteries. 

Lamp Fixtures—Always state whether you desire 
key or keyless sockets, and where fixtures are applied 
to the deck of the car send a drawing showing cross 
section of deck so that the fixtures can be made up to 
fit the deck curve properly. Finish desired should 
also be specified, and if possible a sample plate show- 
ing the finish on both smooth and ornamental surfaces 
should be sent. 
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Fig. 3.—Machine Shop, Section No. 2, Night. ~300 by 40 ft. Area, Fig. 4.—Machine Shop, Section No. 2, Day. 
- 12,000 sq. ft. Lighted by 28 Mazda Lamps 28 ft. Above 
the Floor. Watts per sq ft., 934, 


Fig. 5.—Machine Shop, Section No. 3, Night. Fig. 6.—Machine Shop, Section No. 3, Day. 
300 by 27 ft., Area 8,100 sq. ft. Lighted by 14 No. 5 Shelby Mazda 
Arc Lamps 15 ft. Above the Floor. Lamps are Bowl 
Frosted. Watts per sq. ft., 1.73. 


THE LIGHTING OF THE DAVENPORT LOCOMOTIVE WORKS 


The Design of Small Electric Locomotives 


Small locomotives weighing from 25 to 35 tons each 
are quite extensively used in light freight switching such 
as is required in the yards of large industrial plants. 
After much study and experience it has been found 
possible to design a standard type which is well adapted 
to these conditions. The following description covers 
that designed by the General Electric Company. 

The locomotive is designed for slow speeds and light 
loads with particular attention to simplicity of construc- 
tion and accessibility of all parts. A typical locomotive 
of this type is shown in Figure 1—a 25-ton locomotive 
built for the Nashville Interurban Railway. 

The platform framing consists of six pieces of chan- 
nel and two large plates riveted together. Two 8 in. 


: 
: 
! 
| 


a 
t 
ances and an air compressor having a capacity of 25 
cubic feet displacement per minute when operating against | 
a 90 lb. reservoir pressure. An automatic governor | 
maintains the air pressure at this figure. | 
The motor equipment consists of four 50 h. p. motors 
with cast gears having 71 teeth engaging in forged | 
steel pinions with 16 teeth to give a gear ratio of 4.43 | 
to 1. They can develop a tractive effort of 9,500 Ibs. 
for one hour at a speed of 6.8 m. p. h. without excessive — 
heating. The control circuits give six steps with the | 
motors arranged two in series and four steps with them 
all in parallel. Continuous current at 500 volts is con-_ 
sidered standard for this service. | 

Fig. 2 shows the interior of the cab. 


It will be noted | 


~ NASHVILLE 
INTERURBAN RAILWAY 


Thirty-five Ton Locomotive Built for Nashville Interurban Railway. 


side channels and two 7 in. center channels, weighing 
18.75 lb. and 14.75 Ib. respectively, run the length of the 
platform. The end frame is an 8 in. channel. Two iron 
plates each covering half of the length of the platform, 
form the floor. A standard freight coupler with a 5 in. 
by 5 in. shank is carried in an extension of the draw- 
head casting, which is riveted to the center sills and end 
frame. M. C. B. standards are followed throughout. 

Arch bar trucks similar to those in most common use 
on freight cars are used, slight modifications having been 
found necessary to accommodate the motors and brake 
rigging. The brake levers develop a braking pressure of 
85 per cent of the weight on the drivers, with 50 Ib. air 
pressure in the cylinders. The brake cylinder is located 
midway between the trucks and attached to them by a 
series of levers so that the pressure of the brake shoes is 
always uniformly distributed over their surface. 

The cab is built of sheet steel in three sections, the 
end sections being somewhat narrower than the floor 
and thus providing a running board. The center cab 
contains the controlling apparatus for electric motive 
power, air and sand and the switchboard and gauges. 
The end cabs provide housing for the controller resist- 


that the end cab is easily accessible from the main cab | 
should any repairs be necessary. The master controller 
is at the engineer’s left hand, the air and sand controllers | 
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Characteristic Curves for 100 Ton and 25 Ton Locomotives. | 


directly in front of him. » Windows on all sides permit 
unobstructed vision in any direction. 
Fig. 2 shows characteristic curves for the 25 ton loco- 
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motive and for a similar locomotive, for heavier serv- 
The gear ratio for the two is 
practically the same but the largér locomotive is designed 


ice, weighing 100 tons. 
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to use 600 volt current, and has an entirely different 
framing. The tractive effort at the one hour rating for 
the larger locomotive is 36,000 pounds—18 per cent of 
its weight—while that for the smaller locomotive is 9,500 
pounds—19 per cent of its weight. 

The general specifications for the 25 ton type are as 
follows: 


Mea ClIvall OMe ee ryt t Ss Cis Feca  , ees,, 26 ft. 0 in. 
PeSi ONE rOverecal 7 terenys ay pe tae Os Pee a 10 ft. 9 in. 
WECtneOVvetoall wate enn) A.eve, aCe ic f et | 8 ft. 6 in. 
PEt Wileennasen srt meas EN ry ee Be 18 ft. 0 in 
IRE ELa Peleg ti ater AYE cred eS Ne ist a ee 6 ft. 0 in. 
Use uOIBerACk 4 perma re ten 7 here a oe 10) 4 ft. 8% in. 
Weipiteclectricak: equipment. iv. .... 02. «2s. 16,000 Ib. 
Weight mechanical equipment............... 34,000 Ib. 
Pieterelolitw nrc eee deers. 8, he Ok 50,000 Ib. 
Body construction—All steel, channels, plates and angles 
NSIEST SS Sl a ae as Oe Re 33 in. diameter rolled steel 
DEIR eas a. 24 in. full elliptic, 6 in. by 3% in. plates 
OMEN AISHaetoa w.-.d <2. Soe SERRA wrt a 4% in. by 8 in. 
USSR. “9 SL ae eee See va Four 50 h. p. 
ESE 0 SETS On |, Si a IR A 4.43 to 1 
Controlveren sis... Mice. 6 series parallel, 4 parallel 
Maxtintuiciactive effort... ... 0.0. 20..... 15,000 lb. 
Tractive effort at one hour motor rating..... 9,500 Ib. 
Tractive effort at 3 hour motor rating......... 5,600 Ib. 
IBRCOMLeesOR ed 53 )!) 2. Sa. Se. 25 cu. ft. per minute 
SOUR CC 3) 78h. Se ih hee an MSG. Bo 5-imishank 


lake Tel at os a Bb nae li deus Seems Pees Luminous arc 
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_Note: In response to various requests for informa- 
ion that would show the differences and similarities 
€tween steam and electric railway shops, this des- 
miption of the Car Building and Repair Shops of the 
vhicago Railways Co. is published at this time in our 
Shop Series.” Later on we will describe one or more 
f the shops of roads using electric locomotives in 
rder to draw a closer parallel, and hope our readers 
rill find all these comparisons of interest and value. 
The Chicago Railways Co. operates the surface 
ars running on the North and West Sides of the 
ity of Chicago, having nearly 2200 cars in regular 
peration. It has also about 200 “service” cars of 
arious types. The repair work on the entire equip- 
tent is done in the shops here described. The policy 
{this Company is to do as much of its own work as 
ossible ; 300 old cars are now being rebuilt into the 
ew “pay-as-you-enter” type at the rate of 25 cars 
er month. Over 200 new semi-steel cars of the same 
"pe with “turtle-back” roofs are also being built. 
The Car Building and Repair Shops of the Chicago 
ailways Co. are located about one block west of 
arfield Park, in the west side of the city, and cover 
oproximately four blocks of ground. They extend 
lom Lake St. on the north to Madison St. on the 
‘uth and are approximately 1600 ft. long by 325 ft. 
lide, being divided into four sections by the three 
fee ediate streets. As indicated by the plan show- 


Shop Series 5—Chicago Railways Company 


ing the general layout, there is a private alley contain- 
ing a servicé track along the entire east side in addi- 
tion to the various tracks connecting with those in- 
side the buildings by means of the transfer tables. 
Electricity is used throughout for power, over 600 
H. P. in motors being installed, and with the excep- 
tion of compressed air where indispensable, all aux- 
iliaries are electrical also. Continuous current at 550 
volts is used, taken from the operating lines of the 
company, and all changes in equipment required for 
installing individual motors were made in the com- 
pany’s own shops. This installation is unique in 
that it is one of the largest using automatic starters 
for the control of individual motor driven metal and 
wood working machinery, these being applied to ad- 
justable speed as well as constant speed motors. All 
machines’ are equipped with push button control, for 
starting and stopping the motors, and all wiring is 
carried in iron conduits. The automatic starters are 
mounted in steel boxes near the machines. Reliance 
adjustable speed motors of the shifting armature type 
are used on all machines requiring speed changes. 
Current is brought in to the main switchboard at 
the north end of the wood mill, from whence it goes 
through lead-covered cables in tile conduit under- 
ground to panel boxes in the various buildings, these 
boxes containing the circuit controlling equipments 
for the machine motors. All conduits are of galvan- 
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ized pipe with threaded fittings and junction boxes 
are provided for all branches. 


Erecting Shop and Wood Mill. 

These departments are in one building at the north i) 
end of the property, as are also the Cabinet, Fender +e 
and other smaller departments. This building is ap- T 
proximately 397 it. long by 320 ft. wide, being some | 


a1quy tessa. 


hs ellell=[l- T =lle[l<tl-[l- 
what irregular in shape, and is fireproof throughout. 


The walls are of brick on concrete foundations and z 

the roofs and girders are of re-inforced concrete. 

Large areas of skylights are provided, these being of 

plain glass with wire net below.. The supporting col- 

umns for the roof are of concrete, encased with steel 

to prevent mechanical injury. The building. is one 

story high excepting along the east side where the 

smaller departments are located. This portion is two 

stories in height. 
Two of the four sections of this building are occu- 

pied by the Erecting Shop, each of them containing 

6 through tracks which connect with the transfer table 

at the north end and extend across the street at the 

south end to the next transfer. The capacity of this 

shop is 36 cars of standard type at one time. : 
The wood mill occupies a section 265 ft. long by 

112 ft. wide with a track running along each side. 

The machines are so grouped that four aisles run 

full length of the room, thus allowing ample space for 

haulage and material, and are arranged so that ma- 

terial passes from one to the other when processing 

through. Thirty-six trucks are provided for handling 4 

material in this department. Three exhaust pipes 

with separate motor driven fans carry out shavings 

and dust, there being an inlet at each machine. There 

is also an outlet from the compressed air system at 

each alternate column for blowing dust into exhaust a 

when cleaning up. — 
Every machine in the wood mill has its own motor imatain 

and automatic starter, there being 56 new tools in- 

stalled. All of the customary machines required for ] 
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Layout of the Shops of the Chicago Railways Company. 


such work are found here. The following list names r | 
them and gives the motor capacities. iB] 
WOOD MILL MACHINERY. ils 
2. E 
No. Machine. Motor. No. Machine. Motor [333 
EP: elie ge £ 
1—Tenoner and gainer.15 1—Band saw, tilting ae 
3—Tenoners .... 5 (rams bbe hehe 8 | 
1—Double head tenoner.15 2—Band saws, small... 5 heat 
Shapers. (25 eae ee 5 1—Double head saw... 5 ET 
1—Paneler Be rae ett 8 15 1—Universal saw....... 10 
1—48-in. 3 roll sander. .20 1—Self-feeding rip saw. 6 ! 
1—Upright sander...... 9 1—Plain rip saw....... 6 eet cae 
1—Small sander, hand 1—Large rip saw...... 12 32|2 dba Behe Pu | 
feed ih) ae 2 i—Large self-feed rip ‘ 
1—Universal wood SA WiErti ilavat anieiens cok 8 4 auyaainos NOLONIHSVM 
WOT merle. sexe va 1—Cross-cut saw ...... 6 J we: ; nai 
1—Porter jointer ..i.. 5 1—Automatic cross-cut ce — 
L242. jointer, sae. BY SAW! 5 Rieter de Goer e ass A | 
1—Sash and door rab- 1—26-in, re-saw ues... 30 
Deters jue ceeeea ety 714+. 1--Cross-eut saw 6%) .).: ty 
i—Dovetailer .......... 3 1—lig saw .... 2 
1—Doweling machine.. 5 1—Square hole mortiser. 15 { 
i-~ limber sizer a1. 0 40 1—Hollow chisel mor- é 
1—36-in. surface planer.15 CISGi a fod ween bean 6 3 
I1—30-in. planer. ....... 10 1—Small mortiser ..... 2 ~ | 
1—Boring machine, 1—Carver and molder.. 3% ' 
small Vast eee 3 1— Door» *molder,) ‘and | 
1—Gang boring ma- sticker » nasi sath ce 5 | 
Cll Cra psah eee eet 10 I—12-in. molder 2... <, 15 
1—Boring machine, me- 1—Combined ripper and 5 
Gitirmny hee ee 6 molder ea Wayeeer tet. 12 | Es | 
1—Twin saw, tilting f<<92in' milder we. ss 10 }é- | 
table, ci ei 5 aH Bick OF 
A tool room is located in one corner of the wood os 
mill and contains grinders, saw-filers and a steam sa pitas 


chest for use in preparing wood for bending. The 
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lockers and tool cases are of steel, 40 in. high by 34 
ft. 4 in. long. 

The two story annex to the wood mill is 28 ft. wide 
by 370 ft. long and contains the cabinet shop on the 
ground floor and the broom shop, tin shop, pattern 


General View of Chicago Railways Shops. 


shop and pattern storage on the second floor. The 
tin shop contains four work benches, one folder and 
two cutters, while the pattern shop contains a speed 
lathe, a planer and a board saw. All of these small 
shops are equipped with steel racks and shelves for 
storage. 

The Fender Shop is approximately 100 ft. square 
and contains motor driven pipe cutters, threaders and 
reamers, two drill presses and an emery wheel, as 
well as work benches and assembling fixtures. The 


Machine Shop, 20-inch Shaper Driven by 3!/-H. P., 300-1,500 r. p. m. 
Motor with Push Button Control. 


dry kiln is 16 ft. by 30 ft. and contains a single track 
connecting with the rest of the shop trackage. 


Carpenter and Paint Shops. 


The second building from the north end contains 
these two departments and is 223 ft. long by 316 ft. 
wide with a dividing wall along the center. The con- 
struction of brick and concrete similar to the erecting 
shop, but a saw-tooth roof was used as being more 
suited to the purpose than plain skylights. The build- 
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ing is shorter than the block it occupies in order 
that a transfer could be built at each end. This al- 
lows the transfers to feed each side of the shop with- 
out requiring an opening through the fire wall be- 
tween, and lowers the insurance rate as a result. 


Car Wheel Borers Driven by 7!/4-H. P., 500-1,500 r. p. m. Motors 
with Automatic Starters. 


The Carpenter Shop contains nine through tracks 
with a continuous concrete pit running full length of 
each. The floor between is of concrete. The Paint 
Shop contains ten through tracks but no pits, the 
concrete floor being sloped to the drains which are 
50 ft. apart. Adjoining the paint shop is an annex 
containing a finishing room, stock room, glass storage, 
sign and curtain rooms. Offices for the foremen are 
also provided at two places in this building. 


Upright Drills Driven by Adjustable Speed Motors with Push 
Button Control. 


Owing to the nature of the work done here, and to: 
the fact that most parts come from the mill and 
machine shops finished and ready to assemble, the 
equipment of tools is small. In addition to six 
benches and a glue pot there are two grinders and a 
series of steel racks and boxes. 

The paint shop annexes contain the small amount 
of machinery required. This consists of two motor 
driven sewing machines and an emery wheel and a 
special folding machine for canvas straps. These 
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straps, made of four thicknesses of canvas and double 
stitched, have been found better than leather for hold- 
ing cables under cars. A baking oven 7 ft. by 15 ft. 
is installed in the finishing room for small parts which 
have been enamelled. The tanks containing naphtha 
and gasolene are each of 400 gal. capacity and are 
buried outside of the building under the concrete 
paving, pipes coming to gauges inside the stockroom 
to indicate the level of the contents of the tanks. The 
paint shop has a capacity of over 2,000 cars per year. 


Machine and Truck Shops. 

The building standing second from the south end 
is one of the older buildings and has brick walls and 
wood roof. Small skylights are placed at intervals 
along the roof and high windows are in the walls. 
This building is also in two main sections, one con- 
taining the machine shop and the other the truck 
shop, the entire building being approximately 300 ft. 
wide by 332 ft. long, and filling the block. Two 
tracks enter the truck shop from the north, one of 
which runs through and across to the service build- 
ing to the south. A small transfer table runs across 
the truck shop near the center. 

The machine shop proper occupies 72 ft. by 228 ft. of 
the west half of the building, and has recently been 
re-arranged and fitted out with several new machines 
and a large number of new motors. The machines 
and benches are now so arranged that work can be 
run through with great economy. A feature of this 
shop is a polishing bench upon which is mounted two 
grinders, two buffers and three small drill presses with 
a single driving motor underneath. An exhaust fan is 
also attached. 

The large tool room is equipped with steel shelv- 
ing, drawers and counters, and is 20 ft. by 70 ft. in 
size and caged in up to the roof. In addition to jigs 
and fixtures for many operations there are the follow- 
ing machines driven by motors: 


1—Universal shapers). 5 ok ee ee TOtet 
1i—Universal milling machine ........2 H.P. motor 
1i—Four speed sensitive drill .......-. il JANIE. saaveqeene 
1—16-in. tool room lathe .............5 H.P. motor 
I—Universalerinderine cea eerie 144 H.P. motor 
1—Yankee drill erindetas sane hive and OtoG 


Throughout the shop portable stands for tools and 
supplies are used, and a gear and casting cleaning 
tank is installed for removing grease with hot soda 
water. The following motor driven machine tools 
are installed in this shop. 


MACHINE SHOP EQUIPMENT. 


No. Machine. Motor No. Machine. Motor 
lal dee lelele) 
1—Combination punch 1—Screw machine, 1-in. 2 
and shied iaeey ne ee 15 1—Screw machine, 214- 
4—-Punch presses ...... 5 Liber Lote ech ae ct a eee Shee 34 
1—Cold saw, 24-in...... 5 I—Broacher i. sncee se 3 


1—Emery wheel 1—Double head planer..15 
2—Twin emery wheels.. 5 2== Planers, (eerie 5 
3—Car wheel borers... 7% 1—Automatic tapper... 1 


3—Hoists for wheel I—6 spindle nut tapper. 
bOrersigensen eee of 1—18- in. bearing lathe. 3% 
2—Hack saws, combined 5 2—21-in, turret ‘lathes. 5 
1—Milling machine.....10 2—Feed motors for 
2—Milling machines... 5 lathes Bee eae’ il 
2—Hand milling ma- 1—Horizontal boring 
chines Se ee AMACMIN CMs raise 5 
1—18-in, shaper ....... 5 7—Drill presses,- vari- 
1—Keyseater .......... 32 GUS Se as ae 1 to 3% 
1—42-in. lathe ......... 15 1—Radial drill, 2 ft... .. 3 
9=—Lathes,424-1n wee 1—Radial drill, 4 ft..... 5 
1—Axle lathe ......... 714 1—Radial drill, 5 ft...5. 6 
1—Axle lathe ......... 10 aes Aris et 


3—=Dolt cutterst sas soe eno 


The Truck and Wheel Shop occupies a space 332 
ft. by about 125 ft. wide and contains nine tracks, five 
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of which are over pits. There are five cranes in this 
shop, three of which serve the truck section and two 
for the wheels. There are two 10-ton Niles cranes, 
one Case crane with two five-ton hoists, one 10-ton 
Whiting crane and one five-ton General Pneumatic 
Tool Co. crane. All of the 10-ton cranes are cage- 
operated. This shop is also equipped with three oil 
rivet heaters on carriages, three air hammers, three 
air riveters and two 16-inch Ransom twin grinders, 
each with a 5 H. P. motor. Six testing stands for 
motors are provided, each with a complete equip- 
ment. 

A feature of the wheel department is a large Wm. 
Sellers wheel lathe driven by a 35 H. P. Westing- 
house motor, variable speed and direct connected. 
This lathe has two turret heads, with a separate mo- 
tor for the tail stock. It is also equipped with a re- 
versing controller and two snap switches. These 
switches are mounted near the operator and one is 
for half speed and the other for instant stopping. 

This building also contains the Air Brake and the 
Electrical Departments. The air brake equipment in- 
cludes a double bench fitted for service tests, with an 
independent compressor outfit beneath for valve and 
gauge testing. Governors may also be tested here. 
Stock is kept in bins at one side of this section. 

A space about 50 ft. wide by 150 ft. long is used as 
an electrical shop and armature room. Yale & Towne 
overhead trolley hoists serve this room in conjunction 
with the two tracks from other rooms. All of the re- 
pair work for the 2,200 cars in service is done here, 
in addition to miscellaneous work. A circuit breaker 
testing stand is here, arranged so breakers may be 
tested in operating position. Two small portable elec- 
tric ovens are used for heating and softening armature 
coils before assembling, each taking 234 amperes at 
500. volts. 

The principal machine tools in the electrical de- 


partment are the hydraulic press, armature banding _ 


machine, commutator grooving machine with %4 H 
P. motor,.a milling machine with 2 H. P. motor, a 
20-inch lathe with a 3% H. P. motor. 
Blacksmith Shop and Foundry. 
These departments occupy a space 14 ft. wide by 
190 {t. long across the south end of the machine and 
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truck shop building, 
prises 60 per cent. 
eight skylights, each containing two 12-in. ventilators, 
and a ventilating system which supplies warm air in 
winter and cold air in summer through outlets near 
each forge. There are nine forges here, each fitted 
with a hood and a 16-in. ventilator. 

The tools in this shop include two steam hammers, 
one 1,500 Ib. and one 600 lb., a 600-Ib. Bradley ham- 


Wood Mill 
Machine Shop 
Cabinet Shop 
Erecting Shop 
Carpenter Shop 
Paint Shop 
Truck Shop 
Forge & Foundry 


mer, a No. 8 Acme forging machine, a No. 6 Ajax = 


forging machine and four oil furnaces. About 1,000 
gallons of crude oil are used here each week. Motor 
driven line shafts are installed to drive the machines, 


the motors being in the machine shop to avoid the — 


dirt and heat. 


of which the forge shop com-. 
This portion is equipped with 


Electric Steam Generators for Train Heating 


The electrification of railroad terminals has brought 
up the problem of heating trains while operating in the 
electric zone. As it is not practicable to install electric 
heaters in the car, some method of generating steam 
on the electric locomotive is necessary. The time con- 
sumed in getting steam through a cold trainpipe has 
to be seriously considered, even when the distance 
between the terminal and the transfer station is so 
short that the actual heating of the cars for the time 
the train is without steam is not an important factor. 
This consumes from three to five minutes, and must 
be reckoned from the time the steam locomotive is 
attached to the train. 

The Safety Car Heating & Lighting Company has 
designed a steam generator in which heat to make 
steam is obtained from electric current taken from the 
third rail. The generator is a vertical tubular boiler, 
with heating elements placed’ within the tubes. Each 
unit consists of a core of insulating material on which 
is wound a wire of high heat resisting quality. The 
core with the wire is slipped inside a thin brass tube, 
the core being spaced away from the sides of the tube 
by porcelain insulators. The space between the core 
and the sides of the tube is completely filled with a 
fine siljceous sand. The outside of this brass tube 
makes a neat fit inside the boiler tube. When current 
passes through the wire winding, the heat generated is 


conducted through the sand and boiler tube to the 
water in the boiler. The sand acts as a means of con- 
ducting the heat from the wire to the boiler tube, and 
also acts as an insulator. As the heating element is 
not in contact with the water no electrolytic action is 
possible. Each unit is complete in itself and can be 
easily removed by disconnecting the electric connec- 
tions, and slipping the complete unit out. The units 
are all connected in multiple, and each one is pro- 
vided with a fuse, arranged to blow if the current 
rises to sixty per cent above normal. 

The connections from the units are made to bus bars 
at the top of the generator. The units are grouped in 
sections controlled by suitable switches, to control the 
amount of steam generated. No arrangement has been 
made for automatic control of the steam pressure as 
experience has shown that this is not necessary. 

The feed water level is automatically maintained by 
a steam pump controlled by a float relay. 

Fig. 1 is a general view of the generator, water tank, 
feed water heater, and switchboard as installed in the 
locomotive cab. Fig. 2 illustrates a section of the 
boiler showing detail of the heating units and connec- 
tions. Fig. 3 and Fig. 4 are views of the generator and 
switchboard after installation. 
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General News and Personal Mention 


S. W. DIETRICH LEAVES THE ALTON. 


On August 1 Mr. S. W. Dietrich resigned his posi- 
tion as Chief Electrician of the Chicago and Alton 
Railroad to accept that of Superintendent of Operation 
of the San Joaquin Light & Power Co., at Fresno, Cal. 
It is just five years since Mr. Dietrich entered the 
service of the Alton and in that time he has made an 
unusually good record. As an exponent of the prin- 
ciples of efficiency, he reduced the cost of electric car 
lighting from $45 a month to $17 a month and at the 
same time improved the quality to the extent that light 
failures instead of occurring regularly became almost 
unknown. Mr. Dietrich was a strong advocate of the 
ampere-hour meter and attributes much of his success 
to its use. 

The change of work which he has recently made is 
not so radical as it might at first seem, as Mr. Dietrich 
was in the employ of the California company before 
he went into railroad work. He now has complete 
charge of the operation of an electric service corpora- 
tion covering an area of over 30,000 square miles—the 
entire central portion of the great San Joaquin valley. 

Mr. Dietrich wishes to be remembered to all his old 
friends in the car lighting field and we are sure we are 
expressing the sentiments of all in wishing him the 
greatest measure of success in his new work. 


CHICAGO STREET SUBWAY LIGHTING 


The committee composed of representatives from the 
electrical departments of the railroads and representa- 
tives of the electrical department of the city of Chicago 
has been appointed to confer on the subject of lighting 
street subways under railway elevations. It. is not yet 
settled whether this lighting should be done by the city 
or by the railways. A test case between the Pennsyl- 
vania Railroad and the City of Chicago is now pending 
in the Illinois Supreme Court and it is expected that a 
decision will be handed down in October. Regardless 
of the decision, however, it is desirable that a method 
of lighting, practical, economical and satisfactory to 
the city should be selected, and this is what the commit- 
tee is endeavoring to do. 

There is more difficulty in this than might at first ap- 
pear on account of the widely varying character of the 
subway structures. It is probable that tungsten units 
pt medium size will prove the best solution of the prob- 
em. 

On the face of it it seems a rather arbitrary demand 
on the part of the city that the railways should light the 
streets, especially as some of the subways are located on 
the outskirts of town where the traffic is almost negligible. 


GREAT WESTERN ACTIVITIES. 


The Chicago Great Western Railway is making the 
following additions to the electrical equipment of its 
shops at Oelwein, Iowa. 

Three 400 h.p. boilers. 

One 200 k.w. 220-volt continuous current generator, 
driven by reciprocating engine. 

One transfer table. 

One electrically operated gantry crane, 100 tons ca- 
pacity for handling Mallet locomotives. 

Motor-driven triplex pumps for shop water supply. 

Link-belt electrically operated coaling station. 

The machine tools of the woodworking shop are be- 


ing changed from group to individual motor drive, 
which involves the installation of 27 new motors. 

These improvements are being made by the Great 
Western’s electrical department. The equipment is 
furnished by the General Electric Co., Crocker- 
Wheeler Co. and Westinghouse Electric & Manufac- 
turing Co. It is expected that they will be completed 
by Novel. 


NEW MAIL CARS ON N. Y. C. LINES 

Fifty new lighting equipments for mail cars are being 
put in service on the New York Central lines. The Lake 
Shore gets 15 of these, the New York Central 15 and 
the Michigan Central and Big Four 10 each. Each car 
is equipped with 13 50-watt tungsten lamps under steel 
reflectors, giving approximately 5-foot candles on the 
distributing plane, with a consumption of 1.2 watts per 
sq. ft. The reflectors are furnished by the Safety Car 
Heating & Lighting Co. and the axle equipments are of 
the Gould Simplex 30-volt type. 


The Chicago & Northwestern Railroad is installing 
electrical equipment for lighting its new 58 stall wood 
roundhouse at Butler, Wis. Sufficient capacity is pro- 
vided to take care of the power requirements of the 
coaling station, etc. Two 440 volt, 3-phase, 60-cycle 
alternators, one of 250 k.v.a., and the other 175 k.v.a., 
are installed. The lighting will be done at 110 volts. The 
roundhouse will be divided into four sections and a 
different lighting system installed in each with a view 
to determining which system is best. 

A large installation of Cooper-Hewitt mercury va- 
por lamps has just been made in the Chicago shops 
of this company. 


The Oneida Steel Pulley Company, Oneida, N. Y., has 
recently placed on the market the Keystone Railroad 
Pulley, specially designed for axle lighting work. This 
pulley is made in all diameters from 16 in. to 23 in. with 
the standard 7% in. bore. It has been designed for 
maximum strength and the greatest measure of accessi- 
bility. The same company has also developed a corru- 
gated steel bushing which fits either a straight or ta- 
pered axle and gives a strong grip, at the same time be- 
ing much lighter than the cast iron bushing. 


A branch office of the Federal Miniature Lamp Com- 
pany, 812 Hippodrome building, Cleveland, Ohio, has 
been established at 301 Fort Dearborn building, Chi- 
cago, Ill. The new office is in charge of Mr, Frederick 
S. Armstrong, who has had about fifteen years’ experi- 
ence in the lamp business. 

The Chicago warerooms are located in the Cam- 
bridge building, Randolph St. and Fifth Av. More 
than 100,000 miniature lamps, embracing scores of dif- 
ferent styles and types, are here carried in stock. 

MEN: lease write GREELEY & MaINTTER, 
Patent Attorneys, Waakinateus} D. ©: 


Promptly Procured. Electrical and Railway Devices a Specialty. 
i I also make a specialty of procuring patents in cases rejected by 
the Patent Office and make no charge for prosecution thereof 


unless successful. Terms reasonable. Booklet and particulars free. 
ALEX. J. WEDDERBURN, JR.. Registered Patent Attorney, WASHINGTON, D.C. 
PATENT inventions but are worthless unless protected. 
If others cannot safeguard your invention, I can, 


HONEST advice free. Highest references in U.S. 
HERMAN A. PHILLIPS, 800 H. Street, WASHINGTON, D.C. 


UNDER THE LAW must be granted for novel 
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OUR OBJECT. 

The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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The Engineer and the Public. 


S the Engineer a savant specially privileged by his 

learning to devote his time and energy to working 

out the higher mathematical problems which delight 

the admirer of logical thinking carried to the point of 

absurdity or is he nothing more than a public servant, 

owing his time and best thought to the solution of the 
practical difficulties of the common people? 

Mr. Frank B. Rae raised this question at the Illum- 
inating Engineering Society convention last month. 
He said, in effect, that there was among engineers, as 
among the other higher professions and arts, a ten- 
dency to deal with the ideal rather than the practical. 
He made a plea for simplicity and the reduction of 
scientific data to the form which would give it widest 


_are two systems of electrification. 
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currency and use. Specifically, he asked for a few sim- 
ple formulas for calculating the amount of light re- 
quired for certain common conditions. He wanted 
among other things a table showing the comparative 
absorption of different colored walls. With all the 
papers and discussions before that eminent society no 
simple definite conclusions had been reached. The 
rule of thumb is still the formula by which nine-tenths 
of all lighting installations are calculated. 

The gentlemen at the convention were somewhat 
nettled at Mr. Rae’s remarks. They said if the be- 
nighted public would come to their meetings it would 
learn something. They said also that so far as they 
individually were concerned, they would be at a loss 
to know what to say in answer to Mr. Rae’s specific 
demands. So many indeterminate factors affect the 
accuracy of results—it is necessary to proceed with 
great caution, etc. In view of which there may be curi- 
osity as to just what benefit the public would gain 
from being present. 

The attitude of these members was natural. They 
were doing careful conscientious work. They had a 
scientist's horror of hasty conclusions, inaccuracies 
and rough approximations. But they lost sight of the 
fact that it would be a far greater achievement and do 
far more good to improve half the world’s lighting 25 
per cent than to improve a hundredth of the world’s 
lighting 100 per cent. The point of view they showed 
in replying to Mr. Rae’s paper proved the truth of the 
criticism it contained. 

Viewed broadly there can be no question but what 
it is the duty of engineers to give to the world as 
quickly as possible the results of their efforts for scien- 
tific improvement. These results may fall far short 
of the ideal. But if they are better than what we have, 
that fact justifies there being given out. If a thing 
is good it is better the more people know about it. 

The same tendency to carp and quibble over ab- 
stract scientific questions has been manifest in the 
meetings of the American Institute of Electrical Engi- 
neers, especially at the sessions on electric traction. At 
the meeting in Chicago last June someone grew tired 
of it and arose and spoke something like this: “Here 
They will both 
work. They are both working. Both are good. Why 
not stop quarreling about which is better and get out 
and make them both work some more?” Which struck 
us as about the most valuable idea expressed at that 
meeting. 

It is safe to say that no railway electrical engineers 
are in dangér of forgetting the realities to speculate 
about the ideal. They have too much to do. They 
know that they are servants of the public and that 
what they are getting paid for is to give the public 
the best service possible with the means at their dis- 
posal. They may regret that these means will not 
permit the service they would like to give. But, how- 
ever handicapped, they will keep on making improve- 
ments. And that is what is important. That is what 
counts. : 


Why? 
O much has been written about the scientific man- 
agement of the Santa Fe Shops at Topeka that 
we were a little surprised to find there complete new 
freight car shops destitute of electric drive. Of course 
there may be some good reason for it but we thought 
it pretty generally conceded that electric drive for a 
shop of this sort was safer, more efficient and more 
economical than shaft drive. Perhaps the scientific 
management extended only to handling employes. 
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Can the Carbon Come Back? 

In writing of the development of incandescent lamps 
Mr. J. E. Randall suggests the interesting possibility 
that one of the developments of the future may be a 
reversion to the carbon filament. He points out that 
while metallic filaments possess great advantages in 
point of efficiency, the carbon lamp is much superior 
in point of first cost. There is, he thinks, a chance 
that the efficiency of the carbon may be improved so 
that it can again compete with the tungsten. It may 
be so. In the eight years from 1902 to 1910 an im- 
provement of 8 per cent was noted in the quality 
of carbon lamps. In the four years from 1907 to 1911 
metallized, or “Gem” filament lamps were improved 
33 per cent. It is probably true that during these 
years the development of metallic filaments occupied 
nearly all the time and attention of the investigators. 
Had they put an equal effort on the carbons it is quite 
probable that the improvement would have been 
greater. There will come a time when the possibilities 
of improvement in metallic filaments will have been 
exhausted. Then, if attention 1s once more concen- 
trated on the carbon filament, it is quite possible that 
this old and tried illuminant may come back with a 
vengeance. 


ASSOCIATION NEWS. 

This space in the paper is regularly devoted to news 
of the association. Through it the officers hope to 
keep in touch with the great and rapidly growing 
body of members scattered throughout the United 
States. 

It will be open to communications pertinent to asso- 
ciation matters. Any member who has anything to say 
to the other members is invited to make use of this 
column for that purpose. Such communications should 
be addressed to the secretary of the association. 


At the September meeting of the Executive Commit- 
tee the following men were admitted to the Associa- 
tion: 

A. M. Burgenheim, 801 Julia St., New Orleans, La. 

John M. Craig, 1111 Fourth Ave., Altoona, Pa. 

Wm. G. Davis, Room 14380, 30 Church St., New 
York. 

R. M. Lytle, 7114 Cottage Grove Ave., Chicago. 

F. L. Matschek, 2411 Howard Ave., San Francisco. 

D. B. Pastorius, 74 Fulton St., Rahway, N. J. 

J. H. Wickman, 298 Walker Ave., Memphis, Tenn. 


CONVENTION PROGRAM. 


As all readers of this journal are aware, the Fourth 
Annual Convention of the Association of Railway Elec- 
trical Engineers will be held at the La Salle Hotel, 
Chicago, Nov. 6-10. Secretary J. Andreucetti has an- 
nounced a tentative program of the meetings as fol- 
lows: 

TUESDAY ANG veers 

Morning Session, 10 A. M. 

Address of President. 

Report of Secretary-Treasurer- 
Unfinished Business. 

New Business. 

Afternoon Session, 2 P. M. 

Report of Committee on Data and Information. 
Report of Committee on Ventilation. 


WEDNESDAY, NOV res: 
Morning Session, 9:30 A. M. 
Report of Committee on Standards. 
Report of Committee on Improvements. 
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Afternoon Session, 2 P. M. 
Report of Committee on Shop Practice. 


Paper on “Insulation,” by K.R. Sternberg: 


THURSDAY eye ae: 
Morning Session, 9:30 A. M.. 
Report of Committee on Specifications. 
Paper on.““The Gas Electric Car.” 
Afternoon Session, 2 P. M. 
Report of Committee on Train Lighting Practice. 
Report of Committee on [llumination. 


FRIDAY, NOV. 40: 
Morning Session, 10 A. M. 
Report of Committee on Accounts and Reports. 
Report of Auditing Committee. 
Election of Officers for ensuing year. 
Afternoon Session, 2 P. M. 
Paper on “Industrial Trucks for Railway Service,” 
by T. V. Buckwalter. 
Informal Discussion. 
This program is subject to minor changes. 


ENTERTAINMENT. 

The entertainment features are scheduled as fol- 
lows: 

Monday night, 8:30 P. M., an informal dance in the 
Red Room on the 19th floor of the La Salle. This is 
one of the most enjoyable features of the convention. 
It is the place to renew old acquaintanceships and 
form new ones. Along with the dance goes a recep- 
tion. The stunt is not called a reception, though, be- 
cause that word has a kind of stiff and formal sound 
—makes you think of those long sad lines where no 
matter what your name is at the start it is always 
Smith or Jones by the time you reach the finish. This 
is nothing like that. Everything is strictly informal 
and anyone appearing in a dress suit will be sent out 
for the cigars. Last year a good many missed out on 
the opening. Also there was a painful scarcity of 
ladies. Be sure to be there this year and bring your 
lady because she enjoys dancing even if you aren't 
as handy on your feet as once upon a time. W. M. 
(otherwise “Billy”) Lalor will have charge of this 
affair and see that the floor is well waxed. 

Tuesday afternoon while their worse halves are deep 
in the technicalities of ventilation, that will be the least 
of the ladies’ troubles because they will be skimming 
through the Chicago parks on an automobile tour. The 
Ladies’ Man who went along last year says that this 
was a very enjoyable occasion for the ladies as well as 
for him. After a thorough skimming, the cream of the 
convention will return to the hotel whence they are 
supposed to have started at 2:30 sharp. Otis B. Dun- 
can, the only living man who has ever been seriously 
considered a rival of Barney Oldfield, will be chief 
chauffeur of the expedition. 

Tuesday night will be Ladies’ Night at the Manu- 
facturers’ Exhibit and if said manufacturers are wise 
they will lay in an ample stock of Lowneys for the 
occasion. Believe us, there are few women who do not 
prefer something good in a chocolate insulation to the 
slickest piece of electrical machinery ever put to- 
gether. 

Wednesday afternoon is the regular time for the 
midweek matinee and it is needless to say that the 
ladies will have the pleasure. At least it ought to be 
a pleasure. 
decided which show it will be but you can rest assured 
it will be a good one. Whatever its drawbacks may be 
Chicago does have some good shows. 

Wednesday night the Car Lighting Club will do it- 


W. F. (alias “Billy”) Bauer has not yer 
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self the signal honor of entertaining the Association. 
The entertaining will be done in the Red Room and 
will begin at 8:30. The feature will be a talk by Mrs, 
M. S. Woodward on the “Siege of Pekin.” Back in 
1900, if you remember, there was something doing in 
China in the shape of a Boxer uprising. The Box- 
ers surrounded the city of Pekin and planned un- 
pleasant finishes for the Europeans and Americans, 
whom they affectionately termed “foreign devils.” 
Eventually Pekin was relieved by the troops of the 
allied nations but not until the heads of the civilized 
families there had been occasioned considerable worry. 
Mrs. Woodward was a guest of U. S. Minister and 
Mrs. Conger in Pekin at the time of the uprising, and 
she secured a remarkable series of photographs, many 
of which have been made into lantern slides and will 
be thrown upon the screen to illustrate her lecture. 

Thursday evening at seven o’clock, the oyster cock- 
tails which mark the opening of the annual banquet 
given by the Supply Manufacturers’ Association to the 
railway men will put in an appearance. The usual high 
standard of edibles will be maintained and there will 
be toasts but—and this is very important—these toasts 
will be thin, crisp slices, soon over. By 10 o’clock it 
is expected that everyone present will have taken all 
the nourishment he needs and also have been helped 
to all the “feast of reason and flow of soul” he cares 
for. At that hour the wreckage will be cleared away 
and dancing will be in order until plenty late. This 
dance also is informal although dress suits will be 
tolerated. Geo. Berger is in charge of the evening’s 
excitement. 

All entertainment features are handled by the Rail- 
way Electric Supply Manufacturers’ Association. Geo. 
H. Porter is Chairman of the Committee on Entertain- 
ment. 

EXHIBITS. 


As stated last month, the entire grand ball room on 
the 19th floor of the La Salle will be devoted to ex- 
hibits. There are 29 spaces, ranging from 70 to 182 
sq. ft. in size and selling for 45 cents a square foot 
which includes all expense of decoration. The cut 
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Plan of Exhibit Space at November Convention. 


shows the layout of the exhibit room. There is still 
time to get one of these spaces but action should be 
- taken at once. A drawing to determine the allotment 
of space will be held on October 16th. All those con- 
templating exhibiting should write at once to W. E. 
Ballantine, Chairman of Exhibit Space, 436 South 
Dearborn street, Chicago, III. 


CAR LIGHTING CLUB. 
The first regular meeting of the Car Lighting Club 
_was held at the Kuntz-Remmler restaurant, 424 South 
Wabash Ave., on the evening of Sept. 20. This will be 
the regular meeting place of the Club until. further 
notice. About 50 members were present to listen to a 
Paper by Geo. R. Shirk, Chief Electrician of the Chi- 
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cago Great Western Railway, 
leys. 

Mr. Shirk made a plea for larger diameters of pul- 
leys. He said that a two years’ test showed that 75 
per cent of all axle-lighting belts were lost or cut to 
pieces. To his mind this is largely because of the 
small sized pulleys used, which greatly increase the 
strain on the belt fastening. He was also of the 
opinion that a 5/16-in. crown on the armature pulley 
would do away almost entirely with the shifting of the 
belt from side to side which results in its being cut 
to pieces. 

F. E. Hutchinson (Rock Island) spoke at some 
length on his experience with axle-lighting belts. He 
said that 500 high grade belts averaged 21,000 miles 
each of actual service and 700 others averaged 12,000 
miles each. Since the full wearing capacity of these 
belts was not being realized, why would not cheaper 
belts be more economical? A comparative test to de- 
termine the relative economy of cheap and high priced 
belts is now being made. In Mr, Hutchinson’s opin- 
ion the real cause of trouble with belts is imperfect 
alignment of the two pulleys. Improvement in this 
regard is a matter of changing the generator suspen- 
sion. If the generator were placed inside the truck 
sill so as to be an integral part of the truck, perfect 
alignment could be secured and belt troubles would be 
much less serious than at present. 

Geo. B. Colgrove (Illinois Central) said that the ex- 
perience of some eastern roads showed that 50,000 
miles of service could be gotten out of axle-lighting 
belts. He said that greater life had been attained by 
4-ply than by 5-ply belts, presumably on account of 
their greater flexibility. 

The Canadian Pacific uses a balata belt with a fast- 
ening made by turning up the two ends and clamping 
them together with small bolts fitted into curved steel 
sheets. With this arrangement it is claimed that 
100,000 miles life is attained in actual service. 

There was some discussion regarding stop charge 
devices for use with axle equipment. H. G. Myers 
(Santa Fe) reported some difficulty with these on ac- 
count of improper setting of the automatic switch. 
The switch failed to close until the generator voltage 
had risen to a point which operated the stop charge 
device when it did close. The result was that the 
stop charge operated all the time and the batteries re- 
ceived no charge. This, of course, is a matter of adjust- 
ment but these adjustments should be carefully made 
before equipments having the stop charge device are 
placed in service. hat 

The next meeting of the Club will be held October 
18 at the same place and the usual hour—six-thirty. 
The principal paper of the evening will be by R. C. 
Lamphier, of the Sangamo Electric Company, who will 
talk on Ampere-Hour Meters. 

In place of the regular November meeting, a special 
entertainment and ladies’ night will be given during 
the Annual Convention of the Association of Railway 
Electrical Engineers. This meeting will be held in the 
Red Room on the 19th floor of the La Salle Hotel. 
The special attraction of the evening will be an illus- 
trated lecture by Mrs. M. S. Woodward on the “Siege 
of Pekin.” Mrs. Woodward was a guest of U. S. Min- 
ister Conger when the Americans and Europeans were 
confined within the city. She secured there a remark- 
able series of photographs which have been worked up 
as lantern slides and will be exhibited during the lec- 
ture. Special invitations to attend this meeting of the 
club will be extended to all prominent railway men in 
the vicinity of Chicago. 


on the subject of pul- 


Recent Developments in Incandescent Lamps 
) By J. E. RANDALL 


By common usage, the name incandescent electric 
lamp has been limited to a lamp whose light source is 
the glow of a wire heated in vacuo by electric current. 
This paper will not use the name in any broader sense. 

Incandescent electric lamps may be divided into two 
classes, depending upon whether their light-giving ele- 
ments, that is, their filaments, are made of carbon or 
of metal. At present the best examples of each class 
stand rather far apart both in appearance and in other 
features, although both are designed for the same ser- 
vice. One may be replaced by the other for nearly 
every use. 

Lamps with carbon filaments have been supplied 
without any change in appearance for over eleven 
years. Within that period one notable improvement 
was introduced, namely, the metallized filament. 
Among the lamps with metal filaments, there has been, 
within the last five years, a procession of develop- 
ments beginning with the osmium filament, the tanta- 
lum wire filament, the pressed tungsten filament, and 
ending with the drawn wire tungsten filament. The 
author shall attempt to briefly review the advances 
that have been made in the quality of the most prom- 
inent members of the two classes. 


Carbon Filament Lamps. 


The changes in quality of the regular carbon fila- 
ment lamps of all standard wattages are shown in the 
subjoined table. Each year’s quality is shown in com- 
parison with the average of 1902. 


NESE Goo cba MoO caabne 1902 1904 1906 1908 . 1909 -1910 
PCr CONE OL melo Ozer tere L100) 98.4) 9629) 100 103.1 107.8 


A sag in quality is indicated from 1904 to ,1907. 
This is accounted for by the larger proportion of wat- 
tages below 50 and above 100 that were produced dur- 
ing those years. The large and small wattage lamps 
are known to be inferior to those between 50 and 100 
watts. Within recent years the production of high 
wattage lamps has diminished and doubtless will de- 
crease still further. The proportion of low wattage 
lamps has been maintained and has held back the 
progress of average quality during the last three years. 
As a matter of fact, nearly every wattage shows a sub- 
stantial improvement within the eight year period. 

No changes have been made in the processes of man- 
ufacture. The record exhibits the results of system- 
atically following each detail, of rigid inspection, of 
thorough, exact and extensive tests, of the immediate 
use of the latest developments in equipment and the 
unhesitating discard of unsuitable equipment, of the 
services of trained operatives. The best lamps of 
ten years ago were as good as the best of the present 
year. The average has arisen due to the elimination 
of defectives. 

The metallized carbon filament lamps, which are 
known as Gems, have made the advances shown by the 
following record: Calling the product of 1907 equal 
to 100;-that of 1908 is 121; that of 1909 is 130; that 
of the past year is. 133. 

All conditions favorable to advancement of the reg- 
ular carbon filament lamps were of similar assistance 


1907 
96.9 


A paper read at the fifth annual convention of the 
Illuminating Engineering Society, Chicago, Septem- 
ber 25-28, 1911. 


to the Gems. ‘A discovery in connection with the prep- 
aration of the carbons for these lamps resulted in a 
decided improvement in 1909. Heretofore, wattages 
lower than 50 have not been made successfully. Re- 
cent experiments show that wattages as low as 30 can 
be made. 

The Gem lamp shows a sufficient superiority in qual- 
ity over the regular carbon filament lamp to justify its 
more extensive usé. 


Metal Filament Lamps. 


As the developments in three metal filament lamps 
have been rapid, recent and thoroughly published, no 
extended description will be given in this paper. 

The osmium lamp marks the beginning of develop- 
ment of metal filament lamps. It reached a successful 
commercial stage in Europe. Its great fragility and 
the difficulties met in fashioning the filament would, 
no doubt, have been eliminated had its development 
not been arrested by the limited supply of osmium and 
by the advent of the tungsten filament. 

The tantalum, nearly coeval with the osmium, was 
handicapped neither by fragility nor meager supply of 
metal. It is worthy of mention as an example of an 
article upon whose production years of research had 
been spent, upon whose design lavish experiments had 
been made. When first offered to the public, its de- 
sign was finished and its qualities were thoroughly 
known. The inferior performance, due to offsetting, 
on alternating current was announced at the time the 
lamp was announced. The mechanical weakening of 
the tantalum wire, due to offsetting when kept on 
alternating current, has prevented the general intro- 
duction of the tantalum lamp in this country. 

This lamp, however, was the first production of a 
real drawn wire lamp and its development required a 
construction of the filament supporting element dif- 
ferent from any that had been used heretofore. The 
design of support employed in the tantalum lamp has 
been followed, with slight modifications, in the drawn 
wire tungsten filament lamp. The tantalum lamp can- 
not continue to compete with the drawn wire tungsten 
filament lamp in its present form. 

The tungsten filament lamp was the immediate suc- 
cessor of the osmium lamp, and one of the most suc- 
cessful methods of producing the tungsten filament is 
based upon the process used in making the osmium 
filament. The completely developed process, how- 
ever, has departed considerably from the method orig- 
inally used, and it is doubtful whether the osmium 
filament could be produced by the methods now em- 
ployed in the manufacture of the pressed tungsten fila- 
ment. Various experimenters quickly discovered other 
methods of producing pastes from which tungsten fila- 
ments could be pressed. The most successful com- — 
mercial methods are, however, really variations of the 
original Auer process. 

The superiority of the metal tungsten for a lamp 
filament was immediately recognized because of its 
extremely high melting point and because its boiling 
point is not greatly below its melting point. The 
brittleness of the pressed filament, especially when it 
is cool, has been a serious drawback to the general 
use of the lamp. The attachment of the filament rig- 
idly to the circuit connections and to the intermediate 
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connections between the filaments has probably been 
the chief cause for filament breakage in these lamps. 
The arced joint, while it was perfect electrically and 
mechanically, held the filament ends rigidly. Any jar 
to the lamp tended to make the filament vibrate and 
usually to break close to the joint. The schemes that 
were devised for avoiding this filament breakage were 
legion, but the author believes he is safe in saying that 
the loose contact at the bend of the filament with a 
support that was rigid made the hardiest lamp of the 
pressed filament type 


One of the most successful devices for preventing 
the breakage of filaments was that of introducing a 
short piece of piano wire between the center rod and 
the stem seal. This supported the filament structure 
with remarkable flexibility and prevented breakage 
from blows on the lamp in almost any direction. A 
slight blow upon the base of the lamp was invariably 
fatal and this one weak feature served to prevent the 
general introduction of this method of support. 

The pressed tungsten filament is not ductile when 
cold, no matter by what process it may have been pro- 
duced. Although pressed filaments have been made 
that could be bent and that would take a permanent 
set 1f bent, these filaments were not truly ductile. It 
was natural, therefore, that immediate effort should be 
made to develop a quality of tungsten sufficiently duc- 
tile to be wrought into the form of wire. There was 
nothing to prevent success in this endeavor except lack 
of knowledge. It had been demonstrated that tanta- 
lum, which had been known as an extremely brittle 
metal, could be so improved in purity that it would be 
ductile. This knowledge would naturally lead to the 
belief that many of the metals which had been con- 
sidered as non-ductile could, if properly prepared, be 
made into ductile form. An epitome of the progress in 
developing ductile tungsten will read something like 
this: 

In 1907 it was hoped that it would be possible to 
produce ductile tungsten; in 1908 it was believed that 
it would be possible to produce ductile tungsten; in 
1909 experimenters were sure that ductile tungsten 
could be produced; in 1910 it had been proven beyond 
doubt that ductile tungsten could be produced; in 1911 
ductile tungsten was produced on an extensive com- 
mercial scale. 


It is generally believed that the presence of carbon 
in tungsten is the cause of its brittleness. One well 
known process for making pressed tungsten filaments 
does not involve the use of carbon, yet filaments pro- 
duced by this process are as brittle as are filaments 
made by the use of carbon. As a matter of fact, the 
best pressed tungsten filaments have been those made 
by processes involving the use of carbon, yet they con- 
tain an amount of carbon so small that it can only be 
detected by the most delicate tests. For instance, fila- 
ments which are known to contain less than 0.005 per 
cent. carbon are no more ductile than those which 
are found to contain 0.1 per cent. The elimination of 
carbon tended to reduce the length shrinkage of fila- 
ments when lamps were burned. You will doubtless 
recall that filaments produced in 1908 and 1909 sagged 
excessively and that the filaments often short-circuited 
due to this sag. The slack producing this sag was nec: 
essary because of the filament shrinkage. During the 
year 1909 decided improvements were made in this re- 
spect, and the basis of these improvements was the 
more complete elimination of carbon from the tung: 
sten filament. 


The progress during 1909 and 1910 did not indicate 
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a material decrease in the fragility of the pressed fila- 
ment. 
The Drawn Wire Tungsten. 


It was evident, therefore, that to make the tungsten 
filament lamp a universal lamp, it would be necessary 
to have the filament in the form of wire which was suf- 
ficiently ductile to be wound, when cold, upon a spider 
structure. The drawn tungsten wire has met this 
need. While the wire before being placed in the lamp 
is amply ductile for the purpose of winding upon the 
spider and for all other manipulations needed in mak- 
ing the lamp, it loses much of this ductility when cur- 
rent is passed through it in a vacuum. The method of 
supporting the wire on the spider and of attaching it 
to the circuit terminals are, therefore, important fac- 
tors in the hardiness of the lamp. 


The wire may be considered to consist of pure tung- 
sten. Chemical analysis does not find other elements. 
The ratio of resistance hot to resistance cold is as high 
as can be found in any other form of the metal. The 
specific gravity is higher than that found for the 
pressed filament. The current and the candle-power 
peaks are low. 


The structure of the metal appears to be fibrous. It 
changes to the crystalline form during the burning life 
of the lamps. This change may occur in some portions 
of a filament and not in others. Frequently, after the 
full burning life, small sections of filaments will be 
found that show ductility. 

Tests indicate that the wire is less brittle at every 
stage in the life of a lamp than are pressed filaments. 
There is no offsetting, either on direct or alternating- 
current. The surface is the same in appearance, after 
the lamp has been burned, as that of a pressed filament. 
It looks as if the wire had been cracked into irregular 
pieces and as if a cement of the same material had filled 
up the cracks. No fissures at the surface and no cavi- 
ties in the body have been found. 

While the wire, before being placed into the lamp, 
may be ranked with the toughest steel in tensile 
strength, ductility and elasticity, the decay of these 
properties after it is in the lamp makes it necessary to 
handle these lamps with reasonable care in order to 
prevent breakage. Breakage in transportation and 
handling compares with that for carbon filament lamps. 
Operatives in the lamp factories transfer lamps hav- 
ing wire filaments from operation to operation the 
same as if they had carbon filaments. 


Another feature in which the drawn wire is superior 
is the wide range of sizes suitable for use. A piece of 
wire may be drawn to a size suitable for a 6.6 amperes 
series burning lamp or it may be drawn to a size suit- 
able for a 20-watt, 110-volt multiple lamp. It will, 
when drawn to the proper diameter, be equally satis- 
factory for the largest or the smallest lamp. In addi- 
tion, the wire may be shaped into helices, spirals or 
zig-zags; thereby concentrating the light-giving ele- 
ment into a small volume. The latest automobile lamp 
is an example. 

The number of contacts between the filament and 
supports, including terminals, as well as the size and 
material of these supports, will affect the performance 
and physical hardiness of a lamp. 

The following results were secured from three series 
of tests in each of which more than 300 drawn wire 
tungsten filament lamps were used :— 


INGo Of .contacts.© at. cease wee a: 17 LS* P315 
Comparative strength, by pendulum test— 
Gopoel Soe stan ema e tet ee 91.5 100 96.5 
Maly Hien tint lindas cos 1 5 Men Page tet te 59870 
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Comparative performance at normal efficiency— 


COPPEL se Aygo ie esi taeaete thease eae 99 4° S100" 596 21 
Comparative life at extreme temperature— 

Copper tis Sete. etches se uae oe TOPO LOC si: 

Molybdenum ..........0...+5: Ate 103 


The lamps were standard in voltage and all were 


40 watts. They were identical except in the number 


of filament contacts. The results of the first and sec- 
ond tests confirm one another in indicating that 13 
contacts are most satisfactory. 

While no record is shown for molybdenum support 
lamps at normal efficiency, such lamps were tested, 
but their performance was much more poorer than the 
corresponding copper support lamps. 

The comparative lives at extreme temperature show 
that 11 contacts are better than 13 and that 13 are bet- 
ter than 15. Also that 15 molybdenum contacts. are 
better than 13 copper, but inferior to 11 copper. These 
results are not in consonance with the results at nor- 
mal efficiency. It is reasonable to believe that tests at, 
or near, normal efficiency indicate more accurately the 
behavior of lamps in service than do those at high 
temperatures. It has been observed that the wire in 
lamps burned out when at high temperature remains 
more ductile than the wire in lamps burned out at 
normal temperatures. The early failure of 15 contact 
lamps would not be explained by mechanical weak- 
ness. The wires usually “burned out,” or melted, be- 
tween the supports. The melting of the wire at the 
point of highest temperature has really controlled the 
life record of this test. The diameter of all copper 
supports was the same. The diameter of the molyb- 
denum was 40 per cent of that of the copper. Sup- 
ports of copper having diameters 30 per cent smaller 
and 30 per cent larger than the size used in the above 
tests both showed a lower strength by pendulum test. 
The author cannot explain why this should be so, but 
the tests were convincing. 

Having traced recent developments up to the latest, 
it may not be amiss to consider the future. If the pro- 
gress in lamp development may be gaged by the high- 
est filament temperature at which each new lamp will 
show a given performance, one has a rational measure. 
For example, if 90 per cent of the theoretical candle- 
power hours are developed in 1,000 hours burning, 
candle maintenance and mortality both considered, the 
advance from the raw carbon filament lamp to the 
tungsten filament lamp will show something as fol- 
lows: 

Raw carbon filament lamp (cellulose carbon). 100 


Treated carbon hlament lampusa. eee 119 
Metallizedicarbon hlamentlamp.2..-. 1. 149 
Tantalum hlamentilamp....-.- 5 ee eee 206 
Osmitim: filament! laniogian...ne is ee meee ee QVY 
Tungsten) nlament: lamp ae tin..e geeeee 359 


This comparison excludes many items, such as proc- 
ess difficulties, lack of wattage range, lack of voltage 
range, lack of suitability for both alternating- and di- 
rect-current, cost, etc., which affect commercial values. 
It is not a comparison of commercial values, although 
it is a comparison of the most important element in 
commercial values, namely, the energy wasted in do- 
ing equal work. 

The change introduced by the metal filament lamp 
is noteworthy. Can carbon, with its many good qual- 
ities, reach or pass the record set by metals? The car- 
bon deposited upon the treated carbon filament, when 
metallized, is dense, somewhat flexible, has a low vapor 
tension, has a fine quality of surface and has a cold 
specific resistance that is about 4 per cent of carbon 
made from cellulose. All these qualities are favorable. 
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Their further development may again place carbon in 
the race. 


GREAT GROWTH IN ELECTRICAL INDUSTRY. 


The preliminary report of the Census Bureau for 
the year 1909 shows a remarkable growth in all 
branches of the electrical industry. Comparative fig- 
ures for 1899, 1904 and 1909 show an increase in value 
of electrical products of 130 per cent during the dec- 
ade. The increase in value of storage batteries was 
nearly 200 per cent, and of incandescent lamps more 
than 400 per cent. The value of the incandescent 
lamps made in 1909 exceeded that of all generating 
machinery put together. The largest single item is 
that of insulated wires, which aggregated about $50,- 
000,000, or 21 per cent of the total. 

Assuming an average value of 30 cents each for the 
incandescent lamps there must have been about 40,- 
000,000 of these manufactured in 1909. This is easily 
believable when one stops to consider that one rail- 
road buys over 2,000,000 lamps a year. Of course this 
one road is the largest single consumer in the country, 
but there is no doubt that the railroads buy over 25 
per cent of all incandescent lamps that are sold. 

An increase in value of nearly 500 per cent in elec- 
trical conduits as compared with 240 per cent for wires 
shows that their use was extended considerably during 
this period. 

The figures follow: 


ELECTRICAL MACHINERY, APPARATUS AND SUPPLIES—PRODUCTS, BY KIND, QU AN- 
TITY, AND VALUE: 1909, 1904, AND 1899. : 


Number of establishments... . .. 2... 22.2. c2sscccceserenvecenscsaes 11,255 1912 1581 
sos valué of products.ci-.25...02en-2cces ce eeeeeee ee eace- bow ana $243, 967,000 |$159, 551,000 |$105, 832, 000 
ynamos: 
Number. 2 202-2202 -50-0---2tec--anses alas saehue cewbles see cleiseiss 16,791 10,527 
Total kilowsttsiseice! se <cihs ase loida ieee ee aan Osteo eaitletgrate 1, 405, 95. 578,124 
Value ..ccdecpeip ee ser cuneate eases 202} sn pe caseen ceases sper es $13,081,000 | 3 $10, 473, 000 
Dynamotors, motor generators, boosters, rotary converters and 
double-current generators... 3 32s. sesadesecascaeeeestesaessase = $3,155, 000 $380,000 
Transformers for light and power. .........-/..sesc0ssserseecneses $8, 801,000 $2, 963, 000 
Pik eerste panel boards, cut-out cabinets forlight and power..| $5,972,000 $1, 847,000 
Motors: 
For power— 
Numbers cs tones. suc. 1 3 eae esenss Sewer 244,123 85, 604 
Horsepower ces =} 1,628,670 515, 705 
Viele eed ascent 220 beles,< shore ete ata ates erate Serna $18, 306, 000 $7,551,000 
For automobiles— 
Number.......-.- aid le npeedbe Ce Lata ceaa ee oe enaveh ates aes le 2,796 1,819 3,017 
: 12,471 19,907 8, 220 
294, 000 $153, 000 $192, 000 
199,113 102,535 97,577 
OrsepOwels as tice.” ein te ener Mie nena s siege ene s oe 178, 033 30,796 12,766 
Valdes os ole oeeeie- sae) pectin eenaeenpinensensnsseesessanne= $2,451,000 | $1,168,000 | $1,055,000 
For railways, elevators, and miscellaneous services, including 
supplies and parts— 
Nimberid. a<ae i. cactancedacs sconces gael eewa ss ea eee eee 58, 698 22,112 23,582 
TIOLSOPOWOEN 25 sh) sitet a cine spies sete Salseens clears eat areata 859, 237 763, 399 084, 791 
Valuen. se! os) peas «shia alec heaniree seca): Sea aan eee eee $11,036,000 | $7,929,000 | $10,707,000 
Storage batteries, including parts and suppl es’ 
Weight of plates in pounds.........----.---.-2---++-eeeee eens 23,119,331 | 16,113,073 (?) 
Vahiew Ate obec NONE ie aii nn sha ates aie cise ee eee $4,678,000 | $2,646,000 | $2,560,000 
Primary batteries including parts and supplies: 
Nuimiber sc Sees o ene vend ts te cs eee deed pao Be mes eee eles 34, 333,531 6,623, 162 2,654, 765 
Value... cig bewees wake) ercnde scieu ak oe aaa paar ss ahi ames $5,934,000 | $1,598,000 | $1,119,000 
Are lamps: 
Nun beriisae cos cteles as oats eon obo hc bee eer anaes st eet sts 123, 543 195, 157 158, 187 
Value..... Ngee te ate aiatsse hints ase te pepa tees ciseeeee herb ineweram elec $1, 707,000 | $1,574,000 | $1,828,000 
Searchlights, projectors, and focusing lamps.......-......------+-- $936, 000 $115, 000 $226, 
Incandescent lamps; 
Carbon filament, gem, tantalum, tungsten lam PSetensereeee ss $13,839,000 | $6,308,000 | $3, 442.000 
Decorative and miniature lamps, X-ray bulbs, vacuum tubes 
etc. (also includes glower lamps and parts, and vacuum an 
Vapor LAMPE) scsi sc skegaasckesSose Fed caeeaa seme nee eRe 1 $1,876,000 | $645,000 $73, 000 
Sockets, receptacles, bases, etc.............---- Silene so aae , 522,000 | $2,011, 000 194, 000 
Electric lighting fixtures of all kinds. $6,128,000 | $3,295,000 | $3,751,000 
Telegraph apparatus............-.--- --| $1,957,000 | $1,111,000 | $1,642,000 
Telephone apparatus.........-.-..-. .| $15, 547,000 | $15,864,000 | $10,512, 000 
Insulated wires and cables. . Uotes tas hel See au cae aes --| $50,338,000 | $34,520,000 | $21, 202,000 
Blectric:condults 7. tese ce Dela e eet tral ice ce osine teeter } $5,098,000 | $2,416,000 | $1,066,000 
Annunciators—Dorhestic, hotel, and office.............-- se $236, 000 $186, 000 $225, 
Electric clocks and time mechanisms & $352, 000 $374, 000 $132, 000 
USES. coker emeoee ee eae aie $1, 002, 000 $868, 000 $595, 000 
Lightning arresters.... - . ....-.. 3 A $587, 000 u 
Rheostgts and resistances.......---.----- * $2,675,000 $933,000 $1, 187, 000 
Heating, cooking, and welding apparatus. ..- $1,003, 000 $396, 000 oD ee 
Hlectric flatirons:s.2ssavaeessccee waa $951,000 (2) @  * 
Electric measuring instruments..:.....-. $7,800,000 | $5,005,000 | $1,842,000 
Electrical therapeutic apparatus.........- --| $1,116,000 | $1,037,000 2) 
Magneto-ignition apparatus, sparks, coils, etc......-...--.-----.-- $6, 080, 000 $678,000 2 
Electric switches, signals, and attachments....... eee Pas ejacie sseies $5,384,000 | $1,451,000 | $1,130,000 
Circuit fittings of all kinds .................. webepas ss Saeed anogaer $1,081,000 | $3,525,000 2 
IA othor produutsrseeewe ee meres se cas. kienn eer eaeseeeee eee $34,000,000 | $26,179,000 | $15,384,000 
Amount received from custom work and repairing..........------ $5,691,000 | $2,799,000 | $2,064,000 


1 Includes establishments engaged primarily in the manufacture of products not identified with the 
electric industries, but incidentally making electrical machinery, apparatus, and supplies, as follows: 


2 Not separately reported. 


Electric Locomotives for the Hoosac Tunnel 


The Boston & Maine Railroad Company has had in 
service since the latter part of May five Westinghouse 
electric locomotives for freight and passenger service 
at the newly electrified Hoosac Tunnel. One of these 


locomotives hauls each train and its steam locomotive 
with banked fire through the tunnel. This practically 
eliminates the obnoxious steam, smoke and gases in- 
cidental to steam operation. 


These locomotives have 


Boston & Maine Combination Freight and Passenger Locomotive. 


four geared motors, twelve wheels, and are designed 
for operation on 11,000 volts alternating current. Two 
are used for heavy freight service and the remaining 
three for combination passenger and light freight serv- 
Ce, 

The electrified zone extends from Hoosac Tunnel 
Station, Mass., to North Adams, Mass., a distance of 
7.92 miles, of which 4.75 miles are within the tunnel. 


freight service were built to handle heavy freight 
trains having a maximum weight of 2,000 tons, includ- 
ing both steam and electric locomotives, and are re- 
quired to accelerate this tonnage on the 0.5 per cent 
grade in the tunnel. 

The under running gear consists of two massive 


trucks, Fig. 2. They are known as 2-4-0 articulated 
trucks and have 63 in. wheels. Each truck has two 
driving axles constituting a rigid wheel base of 7 ft., 
and a pilot axle arranged to swing radially on the 
well known Rushton truck principle. The truck side 
frames follow the general design of the cast steel 
frames for steam locomotives, except that they are 
outside of the wheels. These frames are joined at 
each end by a cast steel box section girder of suffi- 
cient strength to care for the stresses involved in 
bumping in freight service. The bumper girder at 
each end of the locomotive is equipped with an M. C. 
B. coupler mounted with a Westinghouse friction draft 
gear. 

The adjacent bumper girders at the midlength of 
the locomotives are joined by a draw bar with a pin 
connection at each end. The eye in this bar is 
elongated at one end and the length of the bar. is 
so arranged that it is impossible for the bar to be 
subjected to compression under severe bumping con- 
ditions. The three wheels on each side of each ‘truck 
are equalized together. The longitudinal stability of 
the trucks is provided by the method of mounting the 
cab. The cab is supported by eight spring-loaded 
friction plates, two plates resting on each end of each 
truck. This relieves the truck center pins of all the 
weight. This method of supporting the cab interposes 
two sets of springs in series between the rail and the 
cab and gives an exceptionally easy riding cab. To 
relieve the cab from possible pulling and bumping 
strains, the center pin of one truck is arranged with 
longitudinal clearance. .This truck can not only rotate 


Running Gear and Motors of Hoosac Tunnel Locomotive. 


The central zone of the tunnel has an almost level 
track 1,200 feet in length, with an ascending 0.5 per 
cent grade up to this level track from both the east 
and west portals. 

The passenger locomotives were designed to handle 
trains having a maximum weight of 730 tons, inclusive 
of.steam and electric locomotives, and to maintain a 
schedule time of 14 minutes between East Portal, 
Mass., and North Adams, Mass. The locomotives for 


but can also move longitudinally relative to the cab. 

In the interior of the cab a long raised deck is built 
along the center line which covers the motors and 
serves as a stand upon which the control apparatus 
is erected. 

The central arrangement of the equipment, with the 
numerous side windows, affords excellent light and 
amnle room for inspection and overhauling. 

Each motor is bolted rigidly to cast steel.cross ties, 
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and the weight of the motor is thus carried on the 
main semi-elliptic springs. The detail of this mount- 
ing is such that the motor can be lifted from the 
truck frame by a crane, after the cab has been removed, 
or the motor can be dropped into an overhauling pit 
when the trucks are in position under the cab. This 


method of mounting gives the highest center of grav- 
ity possible with a motor connected to the axle by 
It is particularly advan- 


single reduction gearing. 
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track inequalities. 
wheels complete. 

The total weight of each locomotive is 260,000 
pounds, of which about 48,000 pounds is supported by 
each driving axle and about 34,000 pounds on each idle 
axle. 

The gear ratio for the three freight locomotives is 
22:91 and for the two combination freight and pas- 
senger locomotives is 34:79. 


Fig. 5, shows a pair of driving 


48-0" Between inside faces of coupler Knucklers. 


: F084) — 


38-6" Total wheel base— 


Longitudinal Section of Locomotive. 


tageous for locomotives that operate over tracks which 
are occasionally submerged. 

Each end of the motor armature shaft is fitted with 
a solid pinion (Fig. 4), which meshes with a gear 
having a rim that is flexibly connected to the center. 
The gear centers are mounted on opposite ends of a 
hollow axle or quill which surrounds the wheel axle 
with a 1% in. radial clearance between the inner and 
outer axles. The gear center is equipped with six 
arms arranged alternately with the wheel spokes. The 
end of each arm is bolted to one end of a helical 


spring, and the other end is bolted to the wheel spoke. 
This spring is of sufficient flexibility to allow each 
in negotiating 


wheel complete individual freedom 


Two Views of Motors, Showing Pinions at Each End. 


Each locomotive is equipped with four Westinghouse 
315 h. p. air cooled, No. 403-A motors and with West- 
inghouse non-automatic unit switch control. 

The freight locomotives have a continuous tractive 
effort of 21,000 pounds at 21 m. p. h. and the passen- 
ger locomotives have a continuous tractive effort of 
9,500 pounds at 37 m. p. h. 


a 


oe ona 


Driving Wheels of Hoosac Tunnel Locomotive. 


Design of Six Electric Locomotives for the Same Service 


The Southern Railway of France decided sometime 
since to electrify an important section of its line to 
Spain. At the time this decision was made specifica- 
tions of the requirements of an electric locomotive 
were drawn up and submitted to six different electrical 
manufacturers with the request that each design a 
locomotive to meet the requirements, which were as 
follows: 

The locomotive must be able to start and haul a 
train of 440 tons over the line to be electrified. It must 
be able to haul a train of 200 tons at a speed of 25 


miles per hour and a train of 110 tons at a speed of 
38 miles per hour. On the down grade the motors 


must act as generators, returning power to the line. 


The temperature rise of the motors must not exceed 
135 degrees at the end of a six hour run at normal 
load. The motors must be able to develop a power 
20 per cent greater than normal for one hour without 


greater rise in temperature than that mentioned above. — 


They must be able to withstand a temperature of 212 
degrees without injury. The motor insulation must 
be able to withtsand for one minute the current cor- 
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responding to a tractive effort of 27,500 pounds at 
starting, 17,000 pounds at a speed of 28 miles per hour, 
and 9,200 pounds at a speed of 38 miles per hour. 

Commutation must be satisfactory at all speeds. The 
total weight must be approximately 90 tons. The rigid 
wheel base must not exceed 13 feet. 

Six companies designed locomotives to meet these 
requirements. The principal features of each have 
been reported by La Technique Moderne to be as fol- 
lows 

French General Electric Company: The motors are 
connected by rods to the ends of a shaft which con- 
nects the three drive wheels. Single phase current at 


Locomotive Designed by French General Electric Co. 


12,000 volts is taken from an overhead line by two 
pantograph trolleys, of which only one is ordinarily 
used. The two motors are connected in series to the 
secondary windings of the transformers so as to give 
a range of voltage from 80 'to 370 volts. Each motor 
develops 600 horsepower but is able to deliver 750 
horsepower for one hour. Speed variations are se- 
cured by varying the voltage across the field windings 
of the motors, which is done by connecting them to 
various points on the secondary winding of the trans- 
former. 
tors act as generators, returning power to the line. 
The total wheel base is 31 feet and the driving wheel 
base, 13 feet. The total length is 45 feet, height above 
rail to top of cab, 14 feet, and total weight 98 tons. 
French Electrical Association: Current at 12,000 


volts is taken from an overhead line by two trolleys to 
the primary of a transformer which has two separate 
secondary windings—one for each of the two motors. 

The motors are of the Winter-Eichberg type. 


The 


Locomotive Designed by French Electrical Association. 


stator carries a special winding to give additional field 
strength at high speeds. On the collector are two sets 
of brushes, the first set supplying the field windings, 
the second set supplying to the rotor current from an 
auxiliary transformer. The primary of this auxiliary 
transformer is connected in series with the secondary 
of the main transformer. 

Different speeds are secured by varying the voltage 
across the motor terminals, the different voltages be- 
ing taken from taps on the transformer secondary. 
Return of power to the line when running down grade 
is provided for by a special arrangement. 

The total length of the locomotive is 48 feet. Height 
above rail, 13 ft. 9 in. Total wheel base, 31 ft. 6 in. 
Drive wheel base, 11 ft. 10 in. Total weight, 96 tons. 


When coasting down grade the traction mo-: 
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Westinghouse Company of France: The two motors 
are geared to auxiliary shafts which are connected by 
cranks to the drive wheels. Current at 12,000 volts 
is taken by a pantograph. The contact of this panto- 
graph on the line is regulated by air cylinders. 

Two stationary transformers are used. They are 
connected in parallel and their secondary windings 
have enough taps to give any voltage from 200 to 465 
volts. The motors are of the series-compensated type 
operated in parallel. They are rated at 600 h. p. each. 

When. coasting one of the motors is excited by cur- 
rent from the line and acts as a generator. Current 


Locomotive Designed by Westinghouse Co. of France. 


which re- 


from this motor is used to excite the other, 
turns power to the line. 

Che total length of the locomotive is 37 ft. 6 in. 
Total wheel base, 29 ft. 
Total weight, 91 tons. 


Height above rail, 12 ft. 7 in. 
Drive wheel base, 13 ft. 2 in. 


Locomotive Designed by Electro-Mechanic Co. 


Electro-Mechanic Company: The two motors are 
connected together by a rod which is in turn connected 
by a double crank to the drive wheels. Current is 
taken from overhead by an air-controlled pantograph. 
Two transformers mounted in parallel reduce the volt- 
age from 12,000 to 1,250 volts. 

The motors are operated at this constant voltage. 
Starting, speed control and reversing of direction are 
accomplished by shifting the brushes. This is the 


only instance where this type of control is proposed. 
Height, 14 ft. 4 in. 


Total length, 43 ft. Total wheel 


ooo 


ons, 


ood Oo 
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Locomotive Designed by Northwest Electric Co. 


DaAsessO ity suis 
94 tons. 
Northwest Electric Company: Three motors are 
provided, each being geared directly to the axle of a 
pair of drive wheels. The motors are of the series 
compensated type and are operated in series by the 
current from two transformers. The transformer pri- 
maries are connected in parallel, the secondaries are 


Drive wheel base, 12 ft. 6 in. Weight, 
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connected in series. The motors are rated at 400 h. 
p. each. Speed regulation is accomplished by varying 
the voltage across the motor terminals from 200 to 760 
volts. At speeds greater than 18 miles per hour the 
compensating winding is short circuited and the mo- 
tors act as simple repulsion machines. The varying 
voltage is controlled by induction regulators on the 
transformers. 

When coasting the traction motors serve as exciters 
for the motors which operate the air compressors, the 
latter returning power to the line. This would seem 
to be a rather injudicious arrangement as it is when 
coasting that these motors are likely to be needed to 
furnish air for braking. 

Total length, 47 ft. Height, 12 ft.6 in. Total wheel 
base, 33 ft. Drive wheel base, 12 ft.6 in. Weight, 90 
tons. 6 

Schneider & Company: Each of the two motors is 
crank connected to an auxiliary shaft. These shafts 
are coupled to the drivers by connecting rods. A pan- 
tograph is used to collect the current. The trans- 


COMPARISON OF SIX 


Item General French Elec. 
Electric. Association. 
Total Length. 45.2 ft. 44.2 ft. 
Total Height. A oat LS27<o 
Total Weight. 98 Siti. O6eouua 
No.Motors. * 2 2 


Type of Motors. Ser.-Rep. Winter-Eich. 
Speed Control. Voltage Voltage 
Voltage Range. 80-370 = ena ee ene 
No.Drive Wheels. 6 6 

Diam. " Wy Zoe Oe 
Method of Drive. Aux.Shaft Connect.Rod. 
Drive Wheel Base. aera alo ie aka Ba Koy 
Total Wheel Base. yas Gey rh) Zeb 


former secondary winding is provided with taps to 
give from 150 to 500 volts. 

The motors are of the series compensated type. 
Commutation is assured by an auxiliary field winding 
taking its current from an auxiliary transformer. 
When coasting one motor excites the other, which 
returns power to the line. 

Total length, 46 it. Gin. Peight, 12 it) Gan. + fotal 
wheel base, 32 ft. 3 in. Drive wheel base, 12 ft. 6 in. 
Weight, 92 tons. 


A comparison of these locomotives made in the ac-_ 


companying table shows a considerable variation in 
several important points. The most striking differ- 
ence, perhaps, is in the methods of transferring power 
from the motors to the axles. The most generally pre- 
ferred way seems to be to drive through a connecting 
rod pinned to the drive wheels and connected at its 
ends to the motors by cranks. 

Only one designer has attempted to use direct gear- 
ing of the type which is standard for driving street 
railway cars. By so doing he seems to have slightly 
reduced the weight, this locomotive (Northwest Elec- 
tric Co.) being the lightest of the six. Apparently 
direct gearing is not generally considered well adapted 
for the heavier loads and higher speeds of trunk line 
service. 

Speed control by varying the field voltage is used 
in all but one of the proposed designs. The exception 
is that of the Electro-Mechanic Co., which proposes 
to control the motors entirely by varying the brush 
position. This method possesses one advantage—sim- 
plicity. It greatly lowers the efficiency of the motors 
and at 1,250 volts would seem to be dangerous. 

The pantograph current collector is used in all but 
one of the designs, and would seem to be essential to 
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service of this sort, where the overhead line carries 
12,000 volts. 

For returning power to the line one motor is usually 
made to act as an exciter for the other, both acting 
as generators and the second returning power to the 
line, or as the French say, recuperating. Except in 


Locomotive Designed by Schneider & Co. 


mountain districts with steep grades, this provision is 
of small account. Certainly it is not important on the 
railroad in question. 


ELECTRIC LOCOMOTIVES DESIGNED FOR THE SAME SERVICE 


Schneider 


Westinghouse Electro- Northwest 
Mechanic 
Sled ete 43.2 tive 47.0 Be 46.6 £Gis 
12.0 14.3 ™ 12.5-2 BP 
90'S fants 94.0 t. 89.6 t. 91.8 t. 
2 2 3 2 
Ser.-Compen. -------- Ser.-Comp. Ser.-Comp 
Voltage Brush Voltage Voltage 
200-465 - 1250 - 200-760 150-500 
6 6 ow 6 
2°10" 2°10" Slo 2"10" 
Geared Shaft Con. Rod. Gearing Aux. Shaft 
Lotoes LetaGe Lesson iftao ls 
29) 0" SOL RSs 35.80% Key pee bt 


SWISS AUTHORITIES ADOPT SINGLE PHASE 
SYSTEM FOR STATE RAILROAD 


In the Daily Consular and Trade Reports of August 
28, 1911, the following statement in regard to the elec- 
trification of the Swiss State Railways appears: 

“T am able to state on the highest possible authority 
that the report of the Swiss Commission which has been 
investigating the question of the electrification of the 
Swiss national railways will recommend the adoption of 
the overhead system similar to that which is now in use 
upon the London Bridge, Victoria & Crystal Palace Lines 
of the London, Brighton & South Coast Railway. This 
decision has been arrived at after a most careful com- 
parison with the third-rail system as adopted upon the 
underground railways of London and other electric rail- 
ways in this country. 

The importance of electric railway working was fully 
recognized by the Swiss State authorities as far back as 
1904, when a commission of 22 experts was appointed 
to study the matter. Up to the present. time three re- 
ports have been issued by this commission ; the first deals 
with the probable power requirements of the whole Fed- 
eral system, consisting of 1830 miles ; the second concerns 
the nature of the traffic, and the third deals with the most 
suitable system; that is, continuous current or alter- 
nating current. The report about to be issued will 
recommend the adoption of a single-phase, alternating 
current system with a pressure of 15,000 volts in the 
overhead wires. The first work to be taken in hand 
will he the conversion of the St. Gothard Railway, and 
comparative estimates have shown that the adoption 
of the third-rail continuous current system, so much in 
use in London, would involve a capital expenditure of 
about 8 per cent more than with the overhead system. 


Shop Series 6O—A. T. & S. F. Ry. 


The principal shops of the Santa Fe system, are 


located in Topeka, Kan. They cover a large, but very 
drregular, piece of land and lie between the main 
line tracks and the Kansas river. The locomotive and 
passenger car shops form one, and the larger group, 
and the freight car shops form the other. The lat- 
ter shops are several blocks east of the others, and 
parallel to the main line tracks. 

The general arrangement of these shops can be seen 


being burned under the eight locomotive type 200 h. p. 
boilers and generating steam at 150 lbs. gauge pres- 
sure. There are also installed one Coles 1 600 |e By 
feed water heater, two Fairbanks-Morse 10 in. by 6 in. 
by 12 in. feed water pumps, two Morse 8 in. by 12 in. 
by 12 in. vacuum pumps, and one Worthington 20 in. 
by 4% in. by 10 in. hydraulic duplex pump. There is 
also a hydraulic accumulator delivering water at 1,500 
Ibs. pressure to the flanging and riveting shops. 
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Layout of Santa Fe Shops at Topeka. Is g/e45- 


by the reference to the plan herewith, and it will be 
noted that the unusual practice of placing the passen- 
ger car shops in the center of the group has been fol- 
lowed. The round house is placed at the opposite side 
of the grounds from the locomotive shops, although 
the arrangement of the various departments of each 
group with reference to the storage sheds is logical. 
The central plant is also near the center of gravity of 
the load. 
Power Plant, and Distribution System. 

The central power house lies near the machine and 
boiler shops, and is 56 ft. wide by 176 ft. long. A feat- 
ure of this plant is the use of crude oil for ftel, this 


hj& [slopes 


& 
| 
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The engine room contains three General Electric 
200 k. w. 250 volt d. c. generators direct connected to 
three Ball tandem compound 325 h. p. engines running 
at 200 r. p. m, and one General Electric 75 k. w. 250 
volt d. c. generator direct coupled to a he fuaps Ball 
tandem ee engine running at 270 r..p. m. 
There is also a Rand duplex air compressor 2,300 ft. 
capacity and a Laidlaw-Drum-Gordon duplex compres- 
sor of 1,600 ft. capacity, both supplying air at 100 lbs. 
pressure for pneumatic tools about the shops. A 7™% 
ton Whiting hand operated crane of 51 ft. 10 in. span 
is installed here for handling the heavy parts of ap- 
paratus. 
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The switchboard consists of 11 marble nanels, each 
7 ft. high, and is 32 ft. long» Of these panels, four are 
equipped to control the generators, two for lights, two 
for power, two with gauges, and 1 with meters. The 


lighting circuits are of 1300 and 600 amp. capacity 
respectively, and the power circuits of 3,200 and 800 
amps. capacity. 

Practically all this electric power is used in the loco- 
motive shop, which directly adjoins the power house. 
It is transmitted through underground cables, con- 
Overhead 


necting the two buildings. transmission 
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the south end of the building, to handle driving wheels. 
In the east bay there is a balcony 525 ft. long, ac- 
commodating several of the smaller departments, and 
the tool makers. 

The hydraulic riveting plant here contains a 150-ton 
riveter with 19 ft. throat, served by a 25-ton crane, and 


a 100-ton riveter with 12 ft. 6 in. throat, served by a 


10-ton crane. Numerous large machine tools are in- 
stalled here, a complete list being given in Table I. 
Freight Car Shops. 
The freight car repair plant is entirely separate from 


General View of Shops, Locomotive Shop in Foreground. 


lines of small capacity carried on wooden poles supply 
the lighting circuits in other buildings. 

In addition to this power plant there are two smaller 
ones burning wood scrap and running the planing 
mill machinery. 

Locomotive Shop. 

This shop is the largest building of the main group, 
being 852 ft. long by 153 ft. wide, and consists of a 
central bay two stories high, and two side bays each 
one story high. The lighting of this building is es- 
pecially good because of the large skylights, those on 
the bays being of saw tooth construction. The middle 
section, 74 ft. wide, is used for erecting, and is equipped 


Switchboard in the Central Power Plant. 


with two Whiting, 60-ton, 4-motor travelling cranes of 
69 ft. 6 in. span with a 5-ton auxiliary hoist and one 
30-ton crane of the same type and span. In the west 
bay are two 3-motor cranes of five tons capacity, and 
two of 10 tons, all of 35 ft. 914 in. span. 

In this building are the erecting and repair depart- 
ments, boiler shops, machine shop, sheet metal de- 
partment, tender repair, flue shop, brass department, 
screw department, air brakes, tin shop and tool man- 
ufacturing department. All machinery in this build- 
ing is motor driven, either directly, or in groups. The 
craneway in the west bay is continued 200 ft. beyond 


the other shops and has just recently been put in com- 
mission. It is provided with its own steam power 
plant, the boilers being fired largely with wood scrap 
from the planing mill. It contains practically no elec- 


TABLE I.- MOTOR DRIVES IN LOCOMOTIVE SHOP. 


No, Machine Size Motor 
Hews R.P.M. 
a Single Head Slotter 24" Stroke 5 1000 
al Radial Drill Press 60" 5 1250 
i Double Head Slotter 22" Stroke 10 600-900 
al Planer PAYAL Sie fey 20 700 
aL Bushing Lathe erate ily 15 550-1100 
1 Engine Lathe Pam es Sy 10 600-1200 
1 Vertical Boring Mill 51" 15 800 
a Radial Drill Press 3 550-1100 
2 Tool Grinders axe On 3 1250 
1 Cylinder Borer 38" 15 400-800 
Jk Planer Lol Sc 8on 25 850 
1 Vertical Boring Mill 101" swing 25 560-1120 
1 Ww n " ow Ww ud 815 
al Drive Wheel Lathe 30” 30 515-1030 
al a n ue 82" uf B15 
dk ul ud iW en Hf 815 
at Axle Lathe 10 350-700 
1 Boring Mill eo) 80011600 
2 Boring Mills 20 670 
1 Fortable Cyl.Borer 5 1100 
2 Groups of Tools 7 815 
1 " n n 15 800 
1 " n n 20 670 
el ul W W 25 625 
2 Elevators 7 815 
----Brass and Tin Shop----- 
1 Group of Tools 5 1100 
alk Ww W " 7, 815 
al " ny als} 765 
al u ut i 25 625 
------ Boiler Shop -------- 
otor otor 
Machine H.P. ReP.M. Machine Hie Disietomnia 
Gang Drill 5 1080 Splitt.Shear 7 815 
Radial Drill 2 1200 Punch- Shear 5 800 
Bolt Machine 7 815 Plave Roll 10 650 
Plate Planer 10 650 Shear 7 815 
Bevel Shear 7 815 Punch ah Sisk oye) 
Angle Iron Roll 10 §85 Shear 5 1100 
Flue Cutter 7 815 Riveter 7 615 
Flue Rattler Tis 600 Blower als) 925 
us fi 20 670 Group Drive oss 800 
Rip Saw z 1650 
sec Blacksmith Shop ------- 
Punch & Shear 20 630 Group brive 40 


Blower 25 875 2-Group Drives 50 
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trically driven machinery, power transmission being 
effected by overhead shafting belted to the tools. This 
is rather surprising in a recently built plant. 

The main building 208 by 900 ft. in size contains 12 
tracks running through its entire length. It is one 
. story in height and built with a saw tooth roof which 


later. 
shop comprise the balance of this group of buildings. 
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A large material shed, a dry kiln and a wheel 


Passenger Car Shops. 


Five large buildings, with several small ones, are 


used for passenger car building, repairing and painting, 
and they form one compact group. 


The two coach 


Locomotive Erecting Shop. 


gives excellent daylight lighting. At various places 
through this building have been placed six motor 
driven saws, one motor driven pipe cutter, nut and bolt 
racks, air hose connections, and numerous pneumatic 
and other small tools. 

A structural steel shop for heavy repairs to steel un- 
derframes is located in a building 80 ft. by 200 ft. near- 


erecting shops are each 90 ft. by 340 ft. and the two 
coach paint shops are respectively 110 ft. by 340 ft. 
and 110 ft. by 240 ft. Three transfer tables serve these 
buildings and tracks run through each building. A 
part of one of the erecting shops is two stories high, 
the second floor containing the upholstering room, all 
other buildings being one story high. 


One of the Bays in the Locomotive Shop. 


by. The equipment consists of the usual assortment 
of punches, shears, riveters, forges, hammers, etc., and 
power is supplied by steam from the mill boiler room. 

The planing mill is in a building 76 ft. by 352 ft. 
located at the west of the car repair shop, and an 
‘annex 50 ft. by 80 ft. contains the boiler and engine 
rooms. Further reference will be made to this mill 


The small buildings include a hand car shop, hose 
shed, carpenter shed, coach truck shop, riveting shop, 
coach plating shop, coach lighting and tin shops. The 
planing mill will be described later under the proper 
heading. A boiler and engine are located by this mill 
also for furnishing steam from wood scrap. All elec- 
tric wiring in these buildings is in conduits and 16 
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c. p. drop lights are very generally used. A few arc 
lamps are also provided for general illumination. Pits 
extend along most of the tracks in the four coach 
buildings, and electric motors are used to operate trans- 
fers. These shops can repair 90 cars per week. 
Blacksmith Shop and Foundry. 

The smith shop is 100 ft. by 400 ft. and is fully 
equipped for heavy railroad repairs and spring making. 
Most of the machines are group driven where motors 
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43-in. car wheel lathes. 

car wheel press. 

axle lathe. 

axle cutting off lathe. 

car wheel borer. 

bolt cutter. 
The coach planing mill contains 35 miscellaneous 

woodworking machines, seven miscellaneous grinders 

and sharpeners, and two 60 in. shavings exhaust fans. 


% drill presses. 
1 power punch. 
1 engine lathe. 
1 speed lathe. 
3 grinders. 
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New Freight Car Repair Shop. 


are used. There are 21 o1l burning furnaces here, five 
of which also heat boilers to make steam for the ham- 
mers. There are 16 hammers of from 150 lbs. to 5,000 
Ibs., 38 forges, 15 hand cranes, 8 bolt headers and 26 
other machines in this shop. 

The foundry is located near the river in the north- 
west corner of the grounds and is approximately 100 
ft. by 200 ft. in size. All of the brass castings for 
the Santa Fe are made here by the Hewitt Mfg. Co., 
which has leased the plant and furnishes castings un- 
der contract.. A power plant is located here for driv- 
ing the machinery. The equipment includes crucible 
coke furnaces, oil burning furnaces, rattlers, and flasks 
for large output. 

The pattern shop is near the foundry and 1s 75 ft. 
by 148 ft. one story high. A 20 h. p. motor drives 
all of the tools as one group, there being about a 
dozen of these. The pattern storage building is 40 ft. 
by 75 ft. and.four stories high. The water service 
or miscellaneous repair department occupies a part of 
the storage building near the pattern shop. Here is 
where all machinery, steam shovels, motor cars, etc., 
are repaired, and the tools here are also group driven 
by a 20 h. p. motor. 

Planing Mills. 

There are two wood working shops at Topeka, one 
at the freight car shops and the other at the passenger 
car shops. The freight planing mill is one story high 
and 76 ft. by 352 ft., and fitted with four line shafts 
driven by.a Corliss engine, (There arestour, 150) top. 
return tubular boilers, one 600 h. p. feed water heater, 
two boiler feed pumps, and two vacuum pumps in the 
annex. Besides the engine there is a 2,000 cu. ft. air 
compressor and two 40 k. w. alternating current gener- 
ators in the engine room. 

Wood scrap is used exclusively for fuel here. A 
dry kiln 50 ft. by 62 ft. is located just west of this 
planing mill with a track through each of its seven 
cells. 

The planing mill at the passenger car department is 
a two-story building 80 ft. by 300 ft., with a 60 ft. by 
60 ft. power house annex. There are three 125 h. p. 
return tubular boilers here, also feed water pumps, feed 
water heater, vacuum pumps and a Corliss engine for 
driving the mill. This engine was the first prime 
mover installed and has: been in service since 1883. 
Wood scrap from the mill is used as fuel here also. 
This building contains the wheel shop, planing mill, 
cab and pilot shops. 

The coach wheel shop contains the following tools: 


A dry kiln 44 ft. by 96 ft. is located near by for coach. 
lumber. 

Round House and Stores. 
. Located at the west edge of the grounds is the round 


. house. This is 80 ft. in width and contains 36 stalls. 


The %5 ft. turntable is driven by an electric motor. 
There are a gravity’ coal chute, cinder pits and sand 
house here also. 

Numerous store houses are located about the 
erounds, the largest being 144 ft. by 164 ft. and placed 
between the smith shop and planing mill. This is a 
shed with open sides. The principal store rooms are 
in the building near the pattern shop. These are two 
stories high, one being 68 ft. by 250 ft. and the other 
40 ft. by 125 it. A platform 78 ft. by 400 ft. is located 
just north of these store houses for castings and loco- 
motive parts. The oil house is of reinforced concrete 


Motor-Driven 22-Inch Locomotive Frame Slotter. 


50 ft. by 160 ft. and is the most completely equipped 
building of its kind in existence. It is located near 
the north edge of the grounds. 

Miscellaneous. 

A new general office building has lately been erected. 
It is a four-story reinforced concrete structure with 
red brick outside walls, 75 ft. by 120 ft. in size and ~ 
thoroughly fireproof. Excellent artificial lighting by 
large and small tungsten lamps under Alba shades is 
provided. 

Much has been written about the “scientific man- 
agement” of these shops. The bonus system of paying 
operators has given excellent results in way of in- 
creased output. Each bunch of men is organized into 
a team and these teams compete with each other for 
the efficiency championship. The standing of the 
teams is posted on a large blackboard in the locomo- 
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tive shop, which is an object of great interest to every 
employe when the monthly report comes out. 

These shops are not a good example of advanced 
practice in electrical equipment. Apparently the Santa 
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Excellent provision is made for handling car light- 
ing equipment. A large room is devoted to storage 
battery treatment and a small shop with the neces- 
sary tools facilitates repairs to axle lighting equip- 
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Lighting 
Incan- 


Department 
descent 


Machine and 


Boiler Shop, 42 
Blacksmith Shop. LO 
Woodworking Mill. 

Passenger Car Shop 
Paint Shop. 


Freight Car Shop. 
Pattern Shop. 
Foundry. 

Stores. 
Roundhouse. 
Office Building. 
Yards 

Power House 


Fe authorities are not great believers in the advantages 


of electric drive, as the new freight car shop tools are © 


nearly all line shaft driven. 

The artificial lighting is rather inadequate. Prob- 
ably the shops are not operated much at night. Small 
incandescent lamps on drop cords are mostly used. 
No large tungsten units and very few reflectors are to 
be seen. 


UNDERCUTTING COMMUTATOR MICA AND 
REMOVING BAD SPOTS. 


By Gordon Fox. 


The commutator is the cause of more than 75 per 
cent of the troubles with direct-current motors. The 
most usual complaint is excessive sparking, resulting 
in rapid brush wear and blackening and heating of the 
commutator, possibly causing the solder in the risers 
to melt and become dislodged. 

It is impossible to obtain satisfactory commutation 
on some motors. Often the sparking is just sufficient 
to pit the copper, cause high mica and start the com- 
mutator on its downward way. When it is impossible 
to prevent all sparking, even with the motor in good 
condition, it is often possible to reduce its destructive 
effect by slightly undercutting the mica. Various 
methods have been used for doing this. An excellent 
method is to “plane” the mica off with a 6-inch three- 
cornered file; one with considerable belly and a decided 
taper toward the end is preferable. This is broken off 
about an inch from the end and the new end is ground 
‘square on an emery wheel, care being taken not to 
mark the sides. The commutator is first trued up 
and smoothed by turning or sandpapering; the mica 


is then cut down by starting the belty of the file at, 


the outer end of the commutator and working toward 
the risers, using the groundoff end of the file as a sort 
of plow. The belly of the file follows in the groove 
cut and keeps the tool on the mica. A little practice 
will enable one to undercut the mica of a commutator 
by this means in a surprisingly short time. The groove 
is not deep like that cut by a hack saw and is not as 
troublesome in the way of collecting dirt. After the 
mica is undercut the commutator is again smoothed 
and cleaned. The writer has used this means to 
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ment.) "lhe-Santa Ke uses axle) electric car lighting 
systems extensively. 

The writer is indebted to Mr. F. R. Frost, electrical 
engineer, and Mr. F. H. Adams, engineer of shop ex- 
tension, for much of the material included in this arti- 
cle, and to the Santa Fe Employes’ Magazine for sev- 
eral illustrations. 


cure rough commutators very often and has found it 
an excellent expedient. 

Commutators often give trouble due to excessive 
heating, short-circuits between the bars and grounds. 
In many instances such troubles are due to deteriora- 
tion of the mica by oil. There is often a leakage of 
oil along the shaft from the bearings and the oil creeps 
up onto the commutator, soaks into the mica and de- 
stroys its insulating qualities. The current then leaks 
through from bar to bar and causes excessive heating 
and possibly short-circuits. Sometimes the mica rings 
break down, producing a ground. Special care should 
be exercised to keep the commutator free from oil. 
Where there is leakage a leather washer, held against 
the inner end of the bearing housing by a sheet-iron 
washer of slightly larger inside diameter fastened to 
the housing with screws, will prevent suction of oil 
and keep it from creeping along the shaft from the 
bearing. 

When it is found that the mica segments have been 
rotted in spots, all blackened mica should be scraped 


or dug out with a broken hack-saw blade with the set 


of the teeth ground off. The void should be filled with 
a paste consisting of powdered mica (two parts), 
plaster of paris (one part) and enough shellac to make 
a thick paste.’ Thecopper around the patch is then 
heated slightly with a torch and the paste allowed to 
harden. This will require but a short time. The sur- 
face of the commutator is then smoothed over and the 
machine is ready to run. If properly applied, a patch 
of this kind will not come out. 

The keynote to success in caring for direct-current 
motors is to anticipate trouble and take proper steps 
to prevent it before the commutators begin to deteri- 
orate. After they once start to cutting or roughing 
they get worse and worse so rapidly that it is almost 
impossible to stop it except by turning down.—Povwer. 


Recent Patents 


OF INTEREST TO THE RAILWAY ELECTRICAL ENGINEER 


Note: Patent No. 1,000,000 was issued on Aug. 8, 1911, 
to Mr. F. H. Holton, of Akron, Ohio. This is the millionth 
patent issued since July 28, 1836, prior to which time 9,957 
patents were issued. The patent office now has a surplus 
of $7,000,000, an average profit of $7 per patent issued out 
of an average receipt of about $55. About 57 patents are 
granted out of every 100 applications filed. The present 
rate of issue is about 750 per week. 


996,676. STORAGE BATTERY. 
Grant I. Rawson and Llewellyn B. Shultz, assignors to Pil- 
ley Mfg. Co., St. Louis, Mo. A block of insulating ma- 
terial forms a cap for the battery containing jar and a fill- 


ing of plastic material secures this cap to the container. 
996,848. VAPOR-RECTIFIER. 


Chas. M. Green, assignor to General Electric Co. The 
consumption circuit receives continuous current which op- 
erates an automatic device controlling the voltage impressed 


as measured by a radiometer is made to move a pointer 


on a scale giving light values direct. 
1,001,358. TRAIN-LIGHTING SYSTEM. 

John Peachey Crouch, Newton Heath, and James Htchells, Mos- 
ton, Manchester, England. Filed Nov. 27, 1909. Comprises a re- 
versible dynamo, a battery, and a consumption circuit alternatively 
supplied from such dynamo and battery, a main switch correspond- 
ing to each direction of rotation of the dynamo having series and 
shunt operating windings, and means responsive to reversal of 
rotation of the dynamo for bringing one shunt winding into cir- 
cuit for one direction of rotation of the dynamo and the other for 
the opposite direction of rotation. 

1,001,647. SPEED REGULATOR FOR ELECTRIC MOTORS. 

Julius T. Kalweit and William H. Gaulke, Milwaukee, Wis., 
assignor to Independent Electric Manufacturing Co. Filed Oct. 20, 
1910. Combines a contact-arm, means for resiliently moving it into 
the starting position, an electromagnet, a sliding bar guided to 
reciprocate in an endwise direction and having a plurality of notches 
on its upper side, an intermediate member connecting the bar with 
the arm, and a toothed member with which the notches are 
adapted to engage in the respective positions of the arm; the 
electromagnet being operatively connected with the arm and 


996,848.—Vapor-Rectifier. 996,975.—Rectifier System. 999,690.—Distribution System. 999,998.—Electric Lamp Fixture. 


across the alternating current terminals of the rectifier. Sub- 
stantially constant continuous current is thus maintained in 


the consumption circuit. 
996,975. RECTIFIER SYSTEM. 


Alexander Churchward, assignor to General Electric Co. 
Stability of operation is maintained by connecting a stor- 
age battery into the secondary circuit when the load in that 
circuit decreases below a predetermined value and discon- 


necting the battery when normal conditions are restored. 
997,984. ELECTRIC STORAGE BATTERY. 


Bruce Ford, Philadelphia, Pa. Finely divided graphite is 
mixed with a solution of tannin and thus introduced into 
the pores of the negative plates of a lead storage battery. 


The tannin is afterward neutralized. 
998,223. ELECTRIC MERCURY VAPOR LAMP. 


John M. Anck, Philadelphia, Pa. The luminous arc of 
mercury vapor is formed in a bent tube by rotating the 
tube. Normally the middle point of the tube is its high- 


est point. 
999,690. SYSTEM OF ELECTRICAL DISTRIBUTION. 


J. L. Woodbridge, Philadelphia, Pa. The storage battery 
current is controlled by the current in a field coil, which is 
in turn controlled by the potential in the storage battery 
circuit. When the battery current is normal the effect of 
the regulating potential is neutralized. 

999,754, ELECTRIC RAILWAY. 

Richard J. Dearborn, assignor to Westinghouse Elec. & 
Mig. Co. <A pantograph trolley takes current from two 
parallel overhead wires of a three-phase circuit. 

999,762. STORAGE BATTERY AND PROCESS FOR TREATING 

Thos. A. Edison, assignor to. Edison Storage Battery Co. 
An active material for the negative electrode of a storage 
battery, comprising finely divided iron and bismuth. The 
process consists of soaking the active material in a solu- 
tion of bismuth tri-chlorid in acetone. 

999,998. ELECTRIC LAMP FIXTURE. 

William C. Hine, Conneaut, Ohio. A combined lamp 
and shade holder, the lamp socket being adapted to various 
sizes of. incandescent lamps and its position relative to the 
shade changeable bv reversing the position of its support. 

1,000,330. STORAGE BATTERY SEPARATOR. 

Norman Dodge, assignor to Electric Storage Battery Co. 
A wood separator for storage battery plates from which 
have been removed all elements injurious to the battery. 

1,000,542. COMBINED LAMP AND SHADE HOLDER. 

James Stoddart, assignor to The Enos Co., New York 
City. The lamp socket is adjustable relative to the shade 
holder by means of a tube which extends through a bore 


in the upper part of the fixture. 
1,000,831. APPARATUS FOR MEASURING LIGHT. 


J. F. Martin, Pittsburg, Pa. The torque value of the light 


adapted when energized to hold the member in engagement with 
the notches. 
1,002,713. SELECTIVE SIGNALING SYSTEM. 

Osear M. Leich, Chicago, Ill., assignor of one-third to J. G. Ihm- 
sen and two-thirds to P. C. Burns, Chicago, Ill. Filed May 38, 1901. 
Alternating current of different frequencies is impressed on the 
line operating signal devices responsive to these frequencies. Hach 
station circuit is non-tuned or non-resonant for the particular 
frequency by which its allotted signal-receiving device is operated. 

1,003,250. SELECTIVE SIGNALING SYSTEM. 

Edwin R. Gill, Yonkers, N. Y., assignor to Howard HE. Merrell, 
New York, N. Y., and Orlo J. Hamlin, Smethport, Pa. Filed 
Sept. 4, 1908. Renewed Dec. 13, 1910. Comprises a selective sig- 
naling instrument, a local signal circuit, an answer back circuit, 
a momentary circuit closer in the answer-back circuit, a perma- 
nent circuit closer in the local signal circuit, and a common motive 
means for the two circuit closers controlled by the selective sig- 
naling instrument. 

1,003,829. ELECTRICAL SYSTEM OF DISTRIBUTION. 

Edward Van Wagenen, New York, N. Y., assignor to Gould 
Storage Battery Co. Filed July 12, 1909. A booster is connected 
in series with the battery, an exciter supplying current to the 
field windings. Field windings on the exciter are subject to varia- 
tions of load on the circuit, other windings being connected across 
the booster armature and arranged to cut down the flux, pro- 
duced by the first field windings both when the battery charges 
and when it discharges. 

1,003,746. ELECTRICAL SYSTEM OF DISTRIBUTION. 

Albert S. Hubbard, Belleville, N. J., assignor to Gould Storage 
Battery Co. Filed Jan. 28, 1909. An induction motor drives a 
direct-current generator, which supplies current to the lines and 
also to a local storage battery. Means are provided for varying 
the division of load between the battery and the generator, these 
means being responsive to load fluctuations on the motor. 

1,003,747. ELECTRICAL SYSTEM OF DISTRIBUTION. 

Albert 8S. Hubbard, Belleville, N. J., assignor to Gould Storage 
Battery Co. Filed Dec. 10, 1909. Renewed July 8, 1911. Com- 
bines a main circuit, a battery connected across the circuit, a 
booster in series with the battery, an exciter in series with the 
booster field, a field coil for the exciter subject to variations in 
the electrical condition of the system and an opposing field coil for 
the exciter connected in series with the booster field. 

1,003,882. ELECTRIC REGULATOR. 

Stuart Y. Culley, Covington, Ky. Filed Dec. 23, 1910. A reservoir 
containing mercury is moved up and down by the action of a 
solenoid. 
with a hole for admitting and releasing mercury. ‘This box con- 
tains a series of contact fingers connected at their upper ends by 
resistances and dipping successively farther and farther into the 
mercury as the solenoid core rises. 

1,004,005. TRAIN AND LIKE ELECTRIC-LIGHTING SYSTEM. 

Thomas Ferguson, Altrincham, England, assignor to himself and 
Leeds Forge Co., Ltd., Leeds, England. Filed Oct. 21, 1910. An 
axle car-lighting system includes a generator, a storage battery 
and a voltage-compensating regulator with automatic switches and 
compensating resistances. 

1,004,379. ELECTRIC REGULATION. 

John L. Creveling, New York, N. Y., assignor to Safety Car 
Heating & Lighting Co. Filed April 13, 1911. Combines means for 
controlling the regulating means responsive to current fluctuations, 
means for affecting the regulating means responsive to voltage 
fluctuations, a translation circuit, a translation-circuit regulator 
and means whereby the degree of operation of the translation- 
circuit regulator affects the voltage-responsive means, 


A stationary box immersed in the mercury is provided | 


General News and Personal Mention 


FREIGHT TONNAGE IN THE UNITED STATES. 


The Santa Fe Railroad Co. has prepared an excerpt 
from the report of the Interstate Commerce Commis- 
sion for the year ended June 30, 1909, showing the 
classification in tons of all railroad freight traffic in the 
United States. It is somewhat astonishing to discover 
that mine products constitute more than one-half of 
the total tonnage of the country, or 55.6 per cent of 
the whole, including manufactures and all farm pro- 


ducts. The figures, with the percentage of each, are 
as follows: 

Petrot 

Tons. Total 
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9,762,769 1.1 
12,954,902 1.6 
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BUCKEYE ENGINEERS MEET LONG FELT WANT. 

The Buckeye Electric Company has recently called 
the attention of lamp buyers to some “Consequences.” 
After citing some of those given by Sam Bernard in 
“He Came From Milwaukee” their letter goes on to 
say that 

The Buckeye Electric Engineering Department 

Met a “Long Felt Want.” 

The Buckeye Electric Engineering Department said 
“What can I do to get rid of you?” 

The L. F. W. said—“The old pressed filament was 
composed of four or five loops in series, in the latter 
case one loop apt to operate at a higher temperature 
than the others, with a consequent shortening of life. 
Make a one-piece filament.” 

CONSEQUENCES—The Buckeye 
Mazda filament now built in one piece. 


drawn wire 


The Cooper Hewitt Electric Company has recently 
installed a large number of mercury vapor lamps in 
the Chicago shops of the Chicago & Northwestern 
Railway. The installation was made by Geo. Keech, 
Chicago representative. 


The Burke Electric Company, Erie, Pa., has recently 
developed a line of extra-heavy mill type motors. 
These motors are designed to carry very heavy mo- 
mentary overloads and meet the requirements of the 
most severe service. 


IMPROVED BALL BEARING JOURNAL JACK. 

The Duff Manufacturing Company, Pittsburg, Pa., 
has recently placed on the market an improved ball 
bearing journal jack. This jack is specially designed 
for use in passenger car yards where cars must be 
jacked up for repairs to journals or installation of axle 
lighting equipment. An adjustable wheel holding de- 
vice designed to hold down the wheel when operating 


Improved Ball Bearing Journal Jack. 


is one of the improvements embodied in this jack. A 
positive stop prevents raising the lifting bar out of 
the jack. The load is raised only on the downward 
movement of the lever. 


U. S. COMPANY GETS BIG ORDERS. 

The United States Light & Heating Company re- 
ports the receipt of several large orders for electric 
car lighting equipments. Among these are 100 cars 
for the New York, New Haven & Hartford R. R., 46 
cars for the New York Central, 52 for the St. Louis 
& San Francisco, and 42 for the Lehigh Valley. This 
company extends to all those interested an invitation 
to visit its factory at Niagara Falls. The faé¢tory is 
now turning out its full capacity of production all the 
time. 


GENERAL ELECTRIC BULLETINS. 

The following bulletins of interest to railway men 
have recently been issued by the General Electric Com- 
pany: No. 4819, A. C. Switchboard Panels; No. 4825, 
Switchboard Instruments; No. 4852, 50-Ton Electric 
Locomotives; No. 4829, Electric Locomotives for In- 
dustrial Railways. 


The Hoskins Mfg. Company, of Detroit, Mich., has 
taken over the business of the International Electric 
Meter Company, of Chicago. The new management 
will continue the manufacture of the same line of in- 
struments. 

The Adams-Bagnall Electric Co., Cleveland, Ohio, 
have recently issued their Catalog 100 descriptive of 
the A-B regenerative ‘flame arc lamp. This lamp is 
especially adapted to lighting railway yards and term1- 
nals on account of its high efficiency, the peculiarly 
penetrating quality of its light, and the infrequent 
trimming required. Another folder of this company 
describes the various types and sizes of ABolites. 
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OUR OBJECT. 

The object of this publication is to provide a medium for the 
free facerchande of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
wa ractice. . 

4 this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tlon of the problems before us and a wonderful inspiration for 
all to greater achievements. : 
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The Convention. 
HE slogan of A. A. Stagg, probably the greatest 
football coach that ever wore the moleskins, is “Get 
Together!” He crams into those two words the whole 
science of successful football. And success in football is 
achieved by much the same methods as success in any 
other field, whether it be sport, politics or business. The 
time is past when a man can climb alone. To do his best 
work he must take advantage of what other have learned 
and give others the benefit of what he has learned. The 
highest efficiency of the individual man, as well as that 
of the group of men, is attained only when these men 
get together. ; 

The essential purpose of any convention is to allow 
the men who come there to get together. ‘Get together” 
is the spirit of the occasion. There are reasons why such 
an opportunity 1s especially desirable for a group of men 
such as form the Association of Railway Electrical En- 
gineers. Their work is such that they are widely scat- 
tered and have few opportunities to meet and compare 
notes. The methods of doing this work are continually 
being altered and improved upon. The scope of their 
authority is widening every day and they must find new 
ways and means to meet new needs. True, they can 
follow the work of others by reading of it in the pa- 
pers, but that is not like meeting and talking with them. 
The latter is as much better than the former as the tele- 
phone is better than the telegraph. There are many 
things which can only be accomplished when we get 
together. 

If they get time to think of it, those who attend this 
convention and have attended those held before, cannot 
help but marvel at the progress which the Association 
has made in a life of less than four years. Every con- 
vention lias been at least 50 per cent better than the one 
before and there is every reason to believe that this rate 
of improvement will be kept up for some yeacs to cone. 
Looking at this, the Fourth Annual Convention, from all 
sides and from all angles, we feel safe in saying that 
there is no more vigorous and lusty body of men in the 
ccantry than the Association of Railway Electrical Ergi- 
neers. It is a vivid vindication of the principle of “Get 
Together.” 

The Convention Issue. 


S THE Convention is a record breaking conven- 
tion, so this issue of the Rattway ELectricaL En- 
GINEER is a record breaking issue. It is the largest edition 
we have ever published, and, we believe, the best. In its 
pages you will find all the Committee Reports and all 
the papers to be read. There is no question of the great 
advantage of having these in printed form. The reports 
this year are unusually comprehensive and complete. 
The papers are scholarly and yet with direct practical 
bearing. Both contain much which will provoke discus- 
sion. They are submitted in that spirit and for that pur- 
pose. And the word “discussion” is here used in its 
best sense—that of a comparison of views for the pur- 
pose of arriving at the truth—rather than to mean an 
acrimonious argument in which each speaker tries to 
prove the truth of his own preconceived opinion. 

We bespeak your attention for the advertising pages, 
because we know they will be just as valuable to you as 
the reading pages. Advertising of this kind is to the 
Association proceedings what. the Shop Foreman is to 
the Engineer. The Engineer tells you what to do; the 
Shop Foreman tells you how to do it. They are com- 
plementary and one is as important as the other. 

We believe that this Convention Issue is a credit to the 
Convention, to the Association and to ourselves. We 
hope you will agree with us. 


The Fourth Annual (Cane tion of the Association of Rail- 


way Electrical Engineers 
Chicago, November 6 to 10, 1911 


The fourth annual convention of the Association of 
Railway Electrical Engineers is to be held at the 
Hotel La Salle, November 6-10. The entire nineteenth 
floor 1s at the disposal of the association during that 
time. 

The officers of the association are: 

J. R. Sloan, President. 

F. R. Frost, First Vice-President. 

D, J. Cartwright, Second Vice-President. 
J. Andreucetti, Secretary-Treasurer. 

and an Executive Committee composed. of C. R. 
Gilman, A, McGary, A. J. Farrelly, H.C. Meloy, F. 
FE. Hutchinson and C. J. Causland. 

All entertainment features have been arranged by 
the Railway Electric Supply Manufacturers’ Associa- 
tion. The officers of this Association are: , 

A. C. Moore, President. 

H. G. Thompson, Vice-President (East). 
Geo. H. Porter, Vice-President (West). 
J scribnér; Secretary. 

Edward Wray, Treasurer. 

and an Executive Committee composed of Geo, H. 
Porter, R. M. Newbold, J. M. Lorenz, A. J. Cole, W. 
H. Glatt, J. Scribner, Otis B. Duncan, G, H. Atkin and 
W. E. Ballantine. 

The committees in charge of the various features 
are as follows: 


MEMBERSHIP: of: Sctner: 


EXHIBITS: W. E: Ballantine, Chairman 
W. Young and A. IJ. Totten. 

PINANCHE: = GG. HaeAtkine 

AUDITING: | R. M. Newbold. 

PUBLICITY: Rdward) Wray 

ENTERTAINMENT: Geo. H. Porter, General 
Chairman. 

Sub-Committees of Entertainment Committee: 

RECEPTION AND: DANCE? (Wie iia 
Chairman; Joseph Kuhns, W. P. Hawley, H. G. 
Thompson, A. C. Moore, H. C. Schroeder and Geo. V. 
W. Ingham. 

AUTO TOUR: QO. By Duncan, Chaipaiaaeece Fi. 
Winchell, Jr., A. J. Cole and R. M. Newbold. 

THEATRE PARTY: W. F. Baner *Giairmtaas 
W. H. Glatt and F. R. Bryant. 

BANQUET: "Geo. Ro Beroer Chairman ; ae 
Schayer and L. J. Kennedy. 

SPEAKERS: Geo. H. Porter and WeLsbiise 

BADGES: «J. M: Lorenz, 

LADIES: ASSIS Tine 

Mrs] Re Stoan Mrs. J. G, Pomeroy. 
Mrs. J. Andreucetti Mrs. Geo. V. Ingham 
Mrs. F. E. Hutchinson Mrs. W. E. Ballantine — 


Mrs. A. J. Farrelly Mrs. ‘C. W. Bender 
Mrs. Geo. B. Colgrove Mrs. J. M. Lorenz 
Mrs. J.C. McElree Mrs. .W. H. Glatt 
Mrs..N. E. Lemmon Mrs, B. F. Fisher 
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Program 
TUeRSDAY: NOV ~ %. 
Morning Session, 10 A. M. 
Address of President. 
Report of Secretary-Treasurer. 
Unfinished Business. 
Afternoon Session, 2 P. M. 
Report of Committee on Data and Information. 
Report of Committee on Ventilation. 
WEDNESDAY, NOV. 8. 
Morning Session, 9:30 A. M. 
Report of Committee on Standards. 
Report of Committee on Improvements. 


J. R. Sloan, President. 


Afternoon Session, 2 P. M. 
Report of Committee on Shop Practice. 


Paper on “Insulation,” by K. R. Sternberg. 


THURSDAY ENO Vi" 9. 
Morning Session, 9:30 A. M. 
Report of Committee on Specifications. 
Paper on “The Gas Electric Car.” 
Afternoon Session, 2 P. M. 
Report of Committee on Train Lighting Practice. 
Report of Committee on I]lumination. 


FRIDAY, NOV? 10. 
Morning Session, 10 A. M. 
Report of Committee on Accounts and Reports. 
Report of Auditing Committee. 
Election of Officers for ensuing year. 
Afternoon Session, 2 P. M. 
Paper on “Industrial Trucks for Railway Service,” 
by T. V. Buckwalter. 
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Entertainment 
MONDAY, NOV. 6. 

30 P. M. Informal Reception and Dance. Red 

Room, Hotel La Salle. 
IVESDAY SN@y #7, 

700 P. M.. Automobile Dour, ~Vhe: tour’ will start 
from the Hotel La Salle at 2:30 sharp. 
Automobiles are at the disposal of all 
ladies holding badges. 

30 P. M. Ladies’ Night for Viewing Exhibits. 
WEDNESDAY ONOWS.&: 

715 P. M. Matinee party at the Princess Theatre, 


“Over Night.” All ladies holding badges 
are invited. 


J. Andreucetti, Secretary- Treasurer. 


Car Lighting Club Entertainment for the 
Railway Electrical Engineers and their 
friends. Mrs. Morgan S$. Woodward will 
tell of her experiences during the Siege 
of Pekin. 
THUR SDAA ENG Vid: 

Fourth Annual Banquet given by the 
Railway Electric Supply Manufacturers’ 
Association to the Association of Rail- 
way Electrical Engineers. The banquet 
will be followed by an informal dance. 


Quiet Tip on the Entertainment 


dances. 
D. (after dinner). 


From association with the entertainment sharks and 


experience at past conventions we are able to give some 
advance dope on this important subject. 


In the first place there are two—COUNT THEM—two 
The first opens Monday night on or about 9 A. 
The dance committee (see page 94) 
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has spread itself on this affair, being only restrained 
from springing a lot of new stunts because the chair- 
man, W. M. Lalor, insisted that they be saved for Thurs- 
day night when the second slow and dreamy session is 
scheduled. Thursday night’s affair, the fourth annual 
dance of the A. R. E. E., will start with the finish of 
the banquet, which, it is hoped, will be over by 10 o’clock. 

The auto tour on Tuesday is for all the ladies. It 
starts at 2:30 sharp, from the front stoop of the La 
Salle. Tuesday night the ladies are expected to evince 
an intelligent interest in the exhibits. Acting on the 
suggestion made in these columns last month, the exhib- 
itors will lay in a stock of the latest developments in the 
confectionery field. 

Wednesday matinee, “Over Night” at the Princess 
Theater. ‘Over Night’ was written by an engineer, but 
you would never suspect it. It seems that a cute little 
man has married a rampant suffragette and a big husky 
has hitched up with a shrinking violet with a mispro- 
nounced lisp, which would be no worse than often 
happens had there not been a honeymoon mixup in which 
each drew the wrong bride. You can imagine the rest 
but the chances are your imagination is not as lively as 
that of Phillip Bartholomae (the engineer who wrote 
“Over Night’), so you had better see the play. W. H. 
Bauer has made all necessary arrangements. 

The banquet is Thursday night at seven. Several 
speakers of known brevity will say a few well chosen 
words. There will also be an abundance of food. Geo. R. 
Berger is chairman of the banquet committee. 


MEMBERS OF RAILWAY ELECTRIC SUPPLY 
MANUFACTURERS’ ASSOCIATION. 

Adams & Westlake Company. 
Adams-Bagnall Electric Company. 
American Conduit Mfg. Company. 
American Pulley Company. 
A. & J. M. Anderson Mfg. Company. 
Benjamin Electric Company. 
Bryant Electric Company. 
Central Electric Company. 
Columbia Incandescent. Lamp Co. 
Commercial Acetylene Company. 
Consolidated Ry. Elec. Ltg. & Equip. Co. 
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Crouse-Hinds Company. 
Cutler-Hammer Company . 

Cutter Company. 

Diet Electric Company. 

Edison Storage Battery Co. 
Electric Applance Company. 
Electric Storage Battery Company. 
Fort Wayne Electric Works. 
General Electric Company. 

Gould Coupler Company. 

Haskins Glass Company. 
Holophane Company. 

Jefferson Glass Company. 

H. W. Johns-Manville Company. 
Kerite Insulated Wire & Cable Company. 
J. Lang Electric Company. 

Moon Manufacturing Co. 

National Electric Lamp Association. 
National India Rubber Company. 
New York Leather Belting ompany. 
Niagara Lead & Battery Company. 
Geo. P. Nichols & Bro. 

Nungesser Electric Battery Company. 
Okonite Company. 

Oliver Electric & Mfg. Co., 

Oneida Steel Pulley Company. 

Pass & Seymour. 

Pocket List of Railway Officials. 
RAILWAY ELECTRICAL ENGINEER. 
Republic Rubber Company. 

Hugo Reisinger. 

Safety Car Heating & Lighting Co. 
Sangamo Electric Co. 

Sprague Electric Works. 

Standard Underground Cable Co. 
Tipless Lamp Company. 

United States Light & Heating Company. 
Waener Electric Company. 

Ward Equipment Company. 
Western Electric Company. 
Westinghouse Elec. & Mfg. Company. 
Westinghouse Lamp Company. 
Willard Storage Battery Company. 
James Wolff. 


The Reports of the Committees 


The Association of Railway Electrical Engineers assumes no responsibility for the individual views of its members 
on the various topics and disavows any action taken on the various subjects except such action as is taken in due 


course and in accordance with the constitution. 


Your. committee present the accompanying form 
for guidance in preparing reports showing the cost of 
car lighting. 

As it is evident that the items properly included in 
any report of costs will depend upon the purpose for 
which the statement is intended, it is recommended 
that each item included in total costs be shown in the 
statement in order to prevent misunderstandings; 
also, that items of interest, depreciation, taxes, insur- 
ance, haulage and driving power be included only 
where unlike systems of lighting are compared or 
where the cost figures must be exceptionally complete. 
These items should be omitted from regular periodical 


Report of Committee on Accounts and Reports 


statements of service as they have little bearing on 
maintenance and entail a large amount of labor in de- 
termining the amount involved. When included, the 
rates used for these items should be shown. _ 

The cost of driving power includes many variable 
factors such as the cost of coal, the efficiencies of en- 
gine-men, locomotives, power transmission and gen- 
erating equipment and the average load, making the 
calculations very complex. 

Repairs and renewals of every sort (except replace- 
ment of complete dynamos, engines or regulators dis- 
carded after long service) are to be separated and in- 
cluded in the appropriate item. 
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STATEMENT SHOWING PREFORMANCE AND COST OF MAINTAINING ELECTRIC LIGHTING 


EQUIPMENT PER CAR EQUIPPED PER MONTH. 
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STANDARD FORM FOR CAR LIGHTING COST ACCOUNTING. 
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The pairs of vertical columns are used to compare 
the various items of labor and material for different 
classes of cars. 

Interest. 

The rate recommended is five per cent (5%) per 
annum upon the entire electrical investment per car. 
Depreciation. 

The committee recommended a rate of five per cent 
(5%) per annum upon the entire electrical investment. 
This item is intended to cover only obsolescence and 
such loss in value as cannot be overcome by repairs 
shown in renewals. A lower rate is now recommended 
as the apparatus is much nearer standard than previ- 
ously. 

Taxes and Insurance. 

Rates vary on different railroads and no recommen- 
dation is made. The rate used should be shown. 
Haulage of Equipment and Cost of Power to Drive Dynamo. 

The committee deemed it inadvisable to recommend 
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should be taken at a rate less than that taken. for com- 
pany freight as the material does not require loading 
and unloading except in extraordinary cases, does not 
require clerical accounting and does not occupy space 
valuable for transporting other material. The items 
of haulage and driving power should include only the 
proper proportion of cost of fuel, water, lubricants, 
locomotive and car repairs and engine-men’s wages. 
Supervision, 

This item shall include that portion of the time and 
office expenses of the electrical engineer or chief elec- 
trician, his assistants. and clerks devoted to car light- 
ing. 


F. R.. Frost,” Chairman 
J. Andreucetti. 

F. E. Hutchinson. 

E. W. Jansen. 
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any definite rates for these items. The cost of haulage 


Edward Wray. 


Report of Committee on Data and Information 


It has been somewhat difficult for your committee to 
decide upon just what subjects of Data and Information 
would be most useful to our Association. Therefore 


your committee submits Data and Information on sub- 
jects that the members have occasion to refer to from 
time to time. 


TEST NO.1. PERFORMANCE OF 4-INCH AND 5-INCH AXLE LIGHTING BSLTS, 
Month |No.Belts| Total Av.Miles |No.Belts | No.Belts % Belts | % Belts 
Used Mileage |Per Belt Lost Torn & Worn | Lost Worn 
161,235 
190,676 


389,507 
2,116,220 


724,743 
1,089,435 
717,486 
1,276,797 
1,088,178 
1,667,587 
1,502,965 
888,985 
271,840 
291,156 


Average Length of Belt ----10' 6" 
Average Cost per foot ----- $0.58 
Average Cost per Belt ----- 6.09 


Average Miles per Belt ----- 21,332 
Average Cost per 1000 miles-$0.285 


TEST NO.2. PERFORMANCE OF 4-INCH AND 5-INCH AXLE LIGHTING BELTS. 
i Belte Av.Miles | No, Belts] No. boa % Belts feta] 
Used Mileage Per Belt Lost orn Worn ost aes 
48,167 
498,267 
752.560 


729,040 
882 ,902 


| 1,826,605 


1,422,620 
1,123,461 
886 ,941 
553,508 
959,583 
737,516 


Average length of Belt ----10' 6" 
Average Cost per foot ----- $0.42 
Average Cost per Belt ----- 4.41 


Average Miles per Belt ----- 12,385 
Average Cost per 1000 miles-$0,34 
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Acting upon the suggestion of Mr. Cartwright, chair- 
man of this committee last year, we submit an authentic 
statement of electrie-lighted cars operating on the various 
railroads in the United States as shown in the accom- 
panying table. 

Axle Lighting Belts. 

The following data shows why belts are lost and the 
various causes. It was compiled from 92 belts found on 
the right-of-way : 

Per Gent, 


Belts lost due to careless application......26to 28 
Belts lost due to dynamo out of line ...... 22to 24 
Belts lost due to poor inspection ......... 20 to 22 
Belts lost due to striking brake beam ...... 10:tom1 
Belts lost due to miscellaneous causes ..... 14to 15 

92 to 100 


Careless application shows, belts not cut straight, rivets 
which are not clinched properly and clamps put on 
crooked. 

Poor inspection shows belts that have broken at the 
clamps and which should have been repaired at the last 
terminal the car left. 
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Of the 92 belts shown above invariably the belts have 
been broken at the clamps or rivets pulled out, showing 
the necessity for a new and better fastener for belts oper- 
ating in this service. This data also shows the necessity 
of careful instructions being given the men who apply 
the belts. 

Two tables are given showing the records of two tests, 
each extending over a period of one year, on the per- 
formance of axle lighting belts. These records were 
very carefully kept, and it is believed that the results 
shown tell pretty nearly just what service these belts are 
giving on the average railroad 

The accompanying drawing gives a method for locat- 
ing the axle pulley and aligning the dynamo. With this 
method no attention need be paid to the lateral motion 
of car wheels as the pulley will play an equal distance 
each side of the center line. 

Cost of Lamps. 

Attention is called to the curve showing the actual cost 
of lamps in electric-lighted cars per car per month for 
nearly four years. It will be noticed that since the more 
efficient lamps have been used this average cost is higher, 
but these costs are not credited with reduced deprecia- 


STATISTICS ON ELECTRIC CAR LIGHTING. 
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tion on batteries and equipment, nor reduced cost of 
power. They take no account of the improved service 
rendered by the more expensive lamps and the fewer 
light failures on account of the reduced discharge of the 
batteries. They are simply the actual costs of the lamps 
alone. 


fully charged. This curve is not to be taken as correct 
for all batteries. In fact, every make of battery has its 
own characteristic curve. The committee recommends 
that battery makers furnish these curves for their bat- 
teries so that stop-charge devices can be set intelligently 
without experiment. 


DIRECTION FOR LOCATING AXLE PULLEY 


Lay off on end #111 dimension (A) from 
center of truck to outside face of arma- 
ture pulley by applying straight edge to 
outside face of pulley. 

Subtract from (A) one half of (B) which 
gives (C) the distance from center of axle 
to center of axle pulley. 

Determine center of axle pulley by meas- 
uring between the inside faces of wheel 
hubs as shown by (D). 

Place center of axle pulley the same 
distance from center es dimension (C). 


DIRECTION FOR ALIGNING DYNAMO 


Dimensions (X,) and (X,) are to he equal 
when tension is on belt. 


Method of Locating Axle Pulley. 


Stop Charge Voltage. 


A curve is shown which gives the voltage at which a 
stop charge device should be set to cut off the current at 
the time when the battery is fully charged for various 
charging rates. This curve was plotted from actual 


Electric Headlights. 


A method of focusing electric headlights is given. This 
method is in daily use on a railroad using a very large 
number of these headlights, and has proven very satisfac- 
tory. Included with it are the instructions issued as a 


COST OF MAINTAINING JNCANDESCENT LAMPS IN ELECTRICALLY LIGHTED CARS. 
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values obtained by test. It shows that the higher charg- 
ing rate the higher the stop-charge voltage must be. If the 
stop is set at a lower voltage than the one proper for 
that charging rate it will operate before the -battery is 
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The committee believes that exact cost data on electric 

headlight equipment may be of value. The following 
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table, showing the actual cost of labor and material nec- 25 ft. 14-in. 2 wire moulding and capping ....... 25 
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INSTRUCTIONS FOR FOCUSING ELECTRIC HEADLIGHTS. 


First: Headlight case must be set square on engine. 

Second: Front edge of reflector must be parallel with 
front of headlight case. 

Third: To focus lamp, expose copper electrode 1% in. 
above holder while taking dimensions; after lamp has been 
properly focused, drop copper electrode down % in. in order 
to bring arc in center of reflector. 

Fourth: If headlight is equipped with old oil lamp re- 
flector, the holes in the reflector should be cut out by filing 
until there is plenty of room to focus light without carbons 


touching reflector. 

Fifth: Lamp can be focused more satisfactorily at night, 
without observing dimensions, when engine is on a straight 
track. 

Sixth: If the holes in lamp base are not in the proper 
position to allow the lamp to be moved to proper focal 
point, drill new holes so it can be so adjusted. 

Seventh: After hand nuts have been tightened, go over the 
measurements again to see that the tightening of lamp has 
not changed them. 
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One of the great troubles with electric headlights has 
been breaking of the glass. The accompanying drawing, 
showing the results of a temperature test on an 18-inch 
flat plate headlight glass, shows conclusively why flat 
plate headlight glasses break, due to uneven strains, on 
account of variation in temperature between different 
parts of the glass. Twenty oval heat-resisting glasses and 


10 one-fourth-inch flat plate glasses were tested. The 
oval glasses could expand, due to their shape. None 


of the 20 oval glasses, in service six months, were 
broken. All of the 10 flat’ glasses, in service two 
months, were broken. 


Efficiency of Electric Car Lighting. 

Finally, there is a curve showing what the committee 
has termed the “efficiency of electric: car lighting.” The 
ratio of the number of lighting failures to the number 
of car-nights of lighting is arbitrarily taken as indicating 
the efficiency of the service. Thus, if the percentage of 
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TEMPERATURE OF 18" ELECTRIC HEADLIGHT GLASS. 
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Result of Temperature Test on Electric Headlight Glass. 
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Curve Showing “Efficiency” of Electric Car Lighting. 


failures to car-nights is three, the efficiency is said to be 
97 per cent. The curve is made up from the records of 
the years 1909 and 1910 on one railroad. It shows the 
number of cars in service, the ratio of failures to car- 
nights, and the “efficiency” for the various months. It 
also shows the total number of inspections during each 
month and the number of inspections per car per month. 
Apparently the efficiency tends to rise as the number of 
inspections per car is increased. So many variable fac- 
tors come in here, however, that deductions are unsafe. 


Owing to the difficulty that your committee had in 
determining subjects best to furnish Data and Informa- 
tion on we recommend, for the help of the next com- 
mittee, that there be some discussion as to subjects on 
which we would like the next committee on Data and In- 
formation to work. 

F, E. HutcHinson, Chairman. 
EM. 2Currinc: 
E. W. JANSEN. 
S. G. CARLSON. 
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Report of Committee on I[l/lumination 


Illuminating engineering differs from most of its sister 
sciences in that it lies not wholly within the field of 
physics but partially within the fields of physiology, 
psychology, and aesthetics. Like the purely electrical en- 
gineer, the illuminating engineer may classify his prob- 
lems as generating, controlling and utilizing the particular 
form of energy with which he has to deal. The genera- 
tion and control of light is a subject coming entirely within 
the realm of physics. This is not true with the utiliza- 
tion of light. The utilizing or receiving apparatus of the 
illuminating engineer is not a motor of copper or steel, 
but the human eye and the human brain. For the illum- 
inating engineer to attempt to solve his problems without 
a knowledge of the physiology of the eye and the psychol- 
ogy of vision would be as ridiculous as for an electrical 
engineer to cut in a motor on his lines with inadequate 
knowledge as to its type, capacity and operating charac- 
‘teristics. 

The following description of the eye is taken from the 
paper of Dr. Nelson M. Black before the Hluminating En- 
gineering Society in New York, January 12, 1911. 


Visual Apparatus 
“In order that the results obtained by various investi- 
gators may be fully understood, it is thought best to give 
a brief description of the different parts of the visual ap- 
paratus, although, probably all illuminating engineers are 
familiar with them. 


Cornea, 


Posterior 
Chambers 


Vitreous Body 


Retina 


” Optic Nerve 
Cross Section of the Human Eye. 


“In order to produce a visual impression a ray of light 
must pass through several transparent media each of 
which has the power of absorbing a portion of the rays it 
transmits. In their respective order these are: (1) the 
cornea; (2) the aqueous humor; (3) the crystalline lens ; 
and (4) the vitreous body. (See Fig. 1.) 

“The ray of light finally impinges upon a complex nerv- 
ous mechanism, the retina, which is the innermost tunic 
and perspective structure of the eye, formed by the ex- 
pansion of the optic nerve. This tunic consists of ten 
layers; of these only the two outer layers particularly in- 
terest us. These are the layer of rods and cones, and the 
pigmentary layer. The layer of rods and cones forms the 
percipient element of the retina, in the center of the pos- 
terior part of which is the malcula lutea, the most sensi- 
tive portion of the retina, and in the center of the malcula 
lutea is a depression, the fovea centralis, the point of 
sharpest vision. In the fovea only cones are to be found. 
Immediately external to this area each cone is surround- 


ed by a ring of rods. The number of rods around each 
cone increases as the periphery is reached. The outer 
segments of the cones are situated in a space which is 
filled with fluid and an external lining membrane retains 
this fluid in place. 

“The cones are supposed to be the form-receiving and 
color-perceiving elements of the retina; in other words, 
they are the visual cells. 

“The supposition is that the rods are the special appar- 
atus for vision in dim lights (night vision). They con- 
tain a pigment known as rhodopsin or visual purple, which 
is very sensitive to light. This visual purple is found only 
in the external segments of the rods; the cones do not 
contain it ; therefore the fovea, which has only cones, does 
not contain it. It has been shown that a photograph may 
be made upon the surface of the retina by: the bleaching 
of the visual purple where it is exposed to light. In the 
readily decomposed by the mechanical or chemical effort 
visual purple, there is, therefore, an unstable substance 
of the other waves. Some radiations are very much more 
active than others in bleaching this substance, greenish 
yellow being most active, yellow next, blue next, violet 
next and red least active in this process. It has been 
shown that provision exists in the retina for the constant 
regeneration of the visual purple. The restoration process 
takes place rapidly in dim light or darkness. The external 
segments of the rods impinge upon a layer of heavily-pig- 
mented cells—the pigmentary layer mentioned above. 
When the eye is exposed to light, the black pigment of 
these cells migrates so as to be in position to restore the 


_color to the bleached or used up visual purple.” 


Nature protects the eye from above by the eyebrows, 
eyelashes and upper eyelid, and from below by the lower 
eyelid. The eye is practically protected from changes in 
light intensity by the automatic operation of the pupil. 
The eye has little natural protection from below. This ac- 
counts for the eye distress when the ground is covered 
with snow or when looking over a body of water with 
the sun shining on it. Furthermore, it seems probable 
that the retina is not accustomed to receiving light from 
below and consequently is abnormally sensitive to illum- 
ination from this direction. 


Glare 

One of the important things to be reckoned with in 
arranging for artificial illumination is glare. The glare 
may be either from the lamps themselves, or by reflec- 
tion from smooth paper or metal. This latter glare from 
paper is largely the cause of the complaints we hear of 
the lighting in our freight offices and other places where 
constant desk work is done under the individual lamp 
drop cord system. The more localized the lighting and the 
nearer the lamp to the paper, the greater the amount of 
trouble likely to be experienced from this kind of glare. . 
The word glare is used to cover a number of conditions. 
It is usually applied to light either direct or reflected, 
which causes either annoyance or partial temporary 
blinding of the observer. One definition of glare which 
has been suggested is that glare is light out of place. In 
other words it is light which is allowed to shine in the 
eyes in such a way as to cause annoyance, discomfort, or 
a reduction in the ability to see clearly. There is reason 
to believe that these two effects, namely (1) annoyance 
and (2) reduction of visual acuity, or ability to see clear- 
ly, do not vary in the same proportion. There is some 
reason to believe that there may be considerable annoy- 
ance from glare in cases where there is no real reduction 
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in the ability to see clearly. These matters are difficult 
to investigate and have never been investigated to a con- 
clusion. Discomfort or annoyance from glare is largely 
a matter of contrast of the lamp with its surroundings. 
As a general principle, the darker the surroundings the 
less the candlepower of lamps required to produce an an- 
noying glare. 

Mr. Perey W. Cobb, in his Baltimore lecture before the 
Illuminating Engineering Society in 1910 says, “A light 
source in the field of vision is always an invitation for 
direct vision. There is always a tendency to look directly 
at the light source. This is best seen in children perhaps, 
but is nevertheless even in those that habitually resist it 
a potent factor in distributing fixation of vision on the 
object we wish to look at. In this way the same amount 
of light coming to the eye from a source of small area 
is much more of an object to fasten the attention than a 
large one.” 

For the foregoing reasons illuminating engineers are 
trying to keep sources of light as far out of the ordinary 
line of vision as possible. They are also covering lamps 
with diffusing globes and reflectors, and in some cases re- 
sorting to indirect lighting by reflection from large ceiling 
areas to avoid these detrimental glare effects. 

Glare from paper becomes less the greater the number 
of directions from which light is received on the paper. 
In other words, the more diffuse the lighting, the less 
the glare from the paper. 


Terms and Units 


The following are some of the more common terms 
used in connection with illumination: 

The international candle is the unit of light now used 
by England, France and the United States. An interna- 
tional candle power is 1.6 per cent less than the British 
candle formerly used as standard in this country. 

A foot candle is the intensity of illumination on a sur- 
face one foot distant from a light of one candle power. 
Since the intensity in foot candles varies inversely as the 
square of the distance, a 16 candle power lamp would give 
one foot candle on a surface 4 feet distant. 

The horizontal candle power of an electric incandescent 
lamp is the candle power measured horizontally with the 
lamp in an upright position. Incandescent lamps for 
many years have been commonly rated in horizontal can- 
dle power. 

Mean spherical candle power is the mean average 
candle power given in all directions by a lamp. 

The spherical reduction factor is the factor by which 
the mean horizontal candle power must be multiplied to 
obtain the mean, spherical candle power of an incan- 
descent lamp. This must be determined by tests for any 
given type of filament. The spherical reduction factor on 
tungsten lamps is from .77 to .80. 

Quantity of light given out by a lamp or received on 
any surface is expressed in lumens, 

A lumen is the amount of light required to illuminate 
an area one foot square to an intensity of one foot can- 
dle. A lamp of one mean spherical candle power placed 
in the center of a sphere of one foot radius will illumin- 
ate the entire interior surface of the sphere to an intens- 
ity of one foot candle. Since a sphere of one foot radius 
has an area of 12.57 square feet, the total number of 
lumens delivered by this lamp of one mean spherical can- 
dle power will be 12.57. Hence to obtain the number of 
lumens given by a lamp, multiply its mean spherical can- 

le power by 12.57. American lamp manufacturers now 
commonly publish the lumens given by each type of lamp 
on the regular tables pertaining to that lamp and they are 
given in the tables in this report. This greatly facilitates 
rapid illumination calculations as will be explained later. 
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The lumens per watt given by a lamp is the total 
number of lumens divided by the watts required to 
light the lamp to the given number of lumens. 

The lumens per watt of lighting installation such as a 
room or car is the total number of lumens delivered on 


7 


some working plane (for example 30 inches from the ~ 


floor} divided by the number of watts required by the in- 
stallation. To determine the number of lumens delivered 
on the working plane measurements of the intensity in 
foot candles are taken at regular intervals over the entire 
plane and the average foot candles multiplied by the num- 
ber of square feet of the room gives the total number of 
lumens delivered on the working plane. 

The efficiency of light utilization, or as it is frequently 
termed for short “the efficiency” in any lighting installa- 
tion is the percentage of the total lumens of the lamps 
which reaches the working plane selected for measure- 
ment. 

Calculation of Illumination 


It is hardly within the province of this report to go 
into an extensive explanation of the methods used in the 
calculation of illumination as there are now a number of 
books from which these methods can be obtained, 

It may be well, however, to explain a short cut method 
frequently used by some of those having the calculation 
of illumination of ordinary rooms to deal with constant- 
ly. Ina large room the first step is to decide upon the 
foot candles intensity which is desirable for the place in 
question. For constant reading it is well to provide at 
least two foot candles, while if closer work like drafting 
is to be done from 5 to 10-foot candles will not be too 
much, 

Having determined the number of foot candles prob- 
ably necessary, the second step is to multiply this average 
foot candles required by the number of square feet in the 
room, The result is the total lumens required. The total 
lumens required is then divided by the percentage of effici- 
ency assumed for the installation in question. This effici- 


-ency factor is determined from actual measurement of 


various installations. Efficiency figures applying to cer- 
tain conditions are given in Table I. 
required divided by the efficiency percentage gives the 
total amount of lumens which must be provided by the 
lamps. By reference to the tables of lamp data, the 
number and size of lamps required to give the total 
lumens necessary can be selected. The location and spac- 
ing of the lamps is a matter too complicated to take up 
here at length. Each lamp or group of lamps at an 
outlet should be considered as illuminating a given 
amount of floor area depending upon the equipment of 
the lamp as to reflecto~s, etc. For this reason it is im- 
portant to have the photometric curves showing the 
distribution of light about the lighting unit under con- 
sideration. In the absence of this, manufacturers’ 
rules as to spacing of units for uniform illumination 
may be taken. 

It is not feasible at this time to give any efficiency 
constants for use in calculating car illumination, as 


car illumination has not been sufficiently investigated — 


to make this possible. 
The accompanying table of efficiency factors (Table 


I) gives factors frequently applied in illumination cal- . 


culations of ordinary rooms as based on various tests. 
These should be increased from 10 to 50 per cent on 
account of dirt or other depreciating causes. 

It is hoped that by another year much more infor- 
mation on the efficiency of car lighting will be avail- 
able, and it is recommended that the illumination com- 
mittee of next year give this matter serious attention. 
It is also recommended that next year’s committee take 
up the matter of a satisfactory minimum. standard of 


The total lumens. 
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illumination to be maintained in electrically lighted 
cars. Members of the committee who have given this 
matter the same attention are inclined to believe that 
a minimum in the neighborhood of 2-foot candles 
will be a reasonable and satisfactory requirement, but 
would recommend further investigation. 


RAILROAD STATION LIGHTING 


The following discussion is intended to review the 
present practice relating to Railroad Passenger sta- 
tion lighting. This general subject may be suib- divid- 
ed into its component parts, viz: Approaches to’ sta- 
tions, waiting rooms, baggage rooms, offices (private 
and general), dining rooms, and lunch rooms and coun- 

ters. 
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lamp is most generally used because it lends itself well 
to artistic layouts. The question of chandeliers versus 
individual units must be solved by compromising be- 
tween light distribution and architectural appearance. 

In general it may be said that the fewer the number 
of light centers, the more pleasing the artistic effect. 
On the other hand, as pointed out above, too few hght 
centers may produce objectionable lack of uniformity 
as well as appreciable shadows. The properly de- 
signed installation will strike a proper balance between 
these considerations. 

The larger the number of smaller units the nearer 
we approach to uniform illumination and absence of 
shadows, but as we go to the smaller units the main- 
tenance cost increases so we must further compromise 


TABLE I. APPROXIMATE EFFICIENCY FACTORS WITH NEW LAMPS AND CLEAN GLASS- 


WARE. 
Color of Ceiine = Per ceut 

Equipment Walls Ceiling Dimensions Height. Efficiency 
Sereieatie Or, Opal reflectors at ceiling.,......6.3...... hehe) lisht) *. 40x 40 ormore 107to 16’ 55 to 65 
Prismatic or opal reflectors at ceiling te Ss RA oe dark ont 400.404 ommore 102to 16’ -50' to 60 
Prismatic or opal reflectors at ceiling center........... bones eiiont =1b7x 15% S25). to.0” 9150 to 60 
Prismatic or opal reflectors at ceiling CenLere ht. ae. Gatk@ermiicht.. Lox 15" Beostoy LO, 145 to5p 
Prismatic or opal reflectors at ceiling Center one. oor dark) dark gs eu bee SreOUh) ean ato’ 
Me amipcedtceling Center. 5 iin. eo. she te de cele s dankggemiicut | 15” x 15” 8.5’ to 10’ = 30 to 40 
Mies oipseat ceiling center... ...5...... sce ce eee ene light light ye xe. Sto, 10% 240 to dO 
Beemrataiys af ceiino center, 6.0.0.6. e. dee cc eee eee dark Gatkquenlo x 15’ SB rtonLO, = ec0 toa 
(SSS OE Sc Rg a leght light 307 x 507 ipetoloe © ls to25 
Indirect efficient conical reflectors on central ecutea! . light light 40’x40’ormore 10’tol1d5’ 34to 44 
Indirect efficient conical reflectors on central fixtures.. light light 15’ x 15’ 85,40 10" 32. to 42 
Indirect efficient conical reflectors on central fixtures.. dark light 15’ x 15’ 8.5’to 10’ =. 22 to 32 


This class of lighting in common with the other sys- 
tems of illumination must be planned with a view to 
maximum efficiency consistent with minimum cost of 
installation and maintenance. In cases, however, it is 
wise to make a sacrifice in efficiency to provide a sys- 
tem of lighting that will conform to the general archi- 
tecture of the room; waiting rooms, and dining rooms 
are examples where the aesthetic considerations should 
be given weight in the design. 

The spacing and height should be chosen with a 
view to providing a uniform illumination over the use- 
ful working plane and avoid the placing of units of 
high intrinsic brilliancy in the direct line of vision, 
resulting i in a disagreeable glare. Local lighting should 
be provided fer by low candle power lamps properly 
equipped with a suitable reflector to screen the light 
from the observer’s eyes and direct the light in the 
most useful direction. 


Station Approaches 

A low general illumination is required along 
approach to a station to facilitate the ready access 
exit from the station by pedestrians and vehicles. A 
low candle power unit enclosed in a diffusing sphere 
is preferable for this class of lighting rather than a 
high candle power unit with its tendency to dazzle the 
approaching patrons. Ornamental iron or concrete 
standards will add to the attractiveness of the system 
in most installations. 

Waiting Room 

A general illumination of sufficient intensity to per- 
mit of convenience in reading is required in the wait- 
ing room. The choice of sizes and type of unit will 
of course depend on the interior construction and size 
of the room; large units being favorable for high in- 
tensities, high ceilings and large rooms, small units 
favoring the. reverse conditions. The incandescent 


the 
and 


between uniformity of illumination and cost of main- 
tenance. 


Baggage Room 


A medium general illumination augmented by local 
lighting over the attendant’s desk and receiving win- 
dow, will generally suffice for this class of lighting. 
High efficiency incandescent lamps equipped with 
suitable reflectors suspended close to the ceiling are 
well adapted for the general lighting, while low candle 
power carbon lamps and opaque reflectors will provide 
the required local lighting. Where storage bins, used 
for checking parcels, are ‘required to be lighted, a low 
candle power carbon lamp equipped w ith a reflector 
to concentrate the rays on the bins and suspended on 
a drop cord will in most cases meet the requirements. 


Offices 


Because of the exacting nature of office work, a 
strong general illumination with as large units as is 
consistent with good distribution, is productive of 
good results. The lamps should be suspended near 
the ceiling and provided with reflectors to avoid glare 
and secure even distribution of light. This system of 
providing a good general illumination makes the light- 
ing independent of furniture at rangement, and dis- 
courages the use of the local light with its unsightly 
appearance, clare and cost of maintenance. Local light- 
ing is also to be discouraged because it invites rear- 
rangement, such as changes in mounting height and 
type of reflector or lamp, by the desk users, who are 
rarely qualified to make such rearrangement. 

A slightly lower intensity will suffice in a private of- 
fice where little clerical work is done. — 

General indirect lighting is also finding favor for 
office illumination, its strong point being absence of 
glare and annoying shadows. 
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Yards 

It is needless to emphasize the necessity oi provid- 
ing a good reliable system of illumination in the classi- 
fication yards; here cost of installation and main- 
tenance should be subordinate to reliability of service 
and proper intensity and distribution. The character 
of the work requires that the space between the cars, 
tracks and switches be properly lighted regardless of 
how dark the night or bad the weather. Safety to 
workmen and the economical handling of the cars are 
essential to keep in mind. 

The properties of a lamp chosen for this class of 
work should be good distribution, reliable action and 
a color of light suitable for penetrating smoke, fog, 
etc. The flame lamp with its penetrating yellow flame 
and high efficiency, lends itself admirably to this class 
of work. he development of the long life clectrodes 
has added an impetus to the adaption of this type of 
lamp. Large type Tungsten filament lamps are 
now developed that, used under suitable reflectors, are 
also useful for this class of work. The unit should 
be suspended high in order to avoid decreasing the 
ability of the eye to see and to eliminate shadows be- 
tween cars. Units should be spaced to provide an 
even illumination of sufficient intensity to make the 
lettering on the car legible at the required distance. 

The lighting requirements in the terminal yard are 
possibly slightly less severe but can be handled in 
about the same manner. 

Shops 

The lighting of shops is a very broad question en- 
volving as it does many classes of work and types of 
buildings. Each shop is a problem in itself and can 
be successfully solved only by a study of local condi- 
tions and requirements which determine the type. of 
lamp, its height and equipment. 

The usual practice is to provide a good general 
illumination and augment this with local lighting at 
the tool when necessary. 

An essential feature of a well-lighted shop, when 
only general lighting is employed, is uniformity of 
intensity; a low but sufficiently uniform intensity 
being preferable to a high intensity characterized by 
brightly lighted spots which make the less brightly 
lighted spots appear dark by contrast. 

Uniformity is favored by a large number of small 
units while low maintenance, low initial cost of lamps, 
wiring, etc., are obtained by a fewer number of larger 
units. The type of unit then and its spacing must be 
chosen after due consideration of the conditions, pref- 
erence being given to as large a unit as possible con- 
sistent with a reasonably even distribution of light. 

Care should be exercised in the placing of the light- 
ing to avoid excessive glare. This is taken care of in 


the choice cf unit, type of reflector and height of sus-. 


pension. Obviously the best solution is to use low 
candle power lamps for bays with low ceilings and 
vise versa. 

Local lighting at machine tools is best obtained by 
a low candle power lamp equipped with a metallic re- 
flector to concentrate the light on the work and to 
shade the eyes of the workman from the bare filament. 
This reflector should be mounted in such a way that 
the light rays do not strike the workman’s eyes. 

Dining Room 

Here the artistic considerations predominate, effici- 
ency being a secondary consideration. A good general 
illumination of a pleasing color should be provided, 
floor outlets being installed to afford ready connec- 
tions for candelabra, and other table decorative 
schemes. : 
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Lunch Room, Counters, Etc. 

A less artistic scheme of lighting answers in lunch 
rooms, a good general illumination, favoring the coun- 
ters slightly, will in most cases meet the requirements. 

The following tables give some idea of the present 
day practice in illumination intensities recommended 
for the various departments of a Railroad Station: 


AVERAGE INTENSITIES OF ILLUMINATION, 
RAILROAD STATION LIGHTING. 
.25—1.00 foot candles 
Waiting room 2— 3 foot candles 


Baggage room 5 —1.5 foot candles 
Offices ¢ General) 2 0 0 3— 5 foot candles 


Station approach 


DY eo Le" tomtom (enreltie so sieire 
9) Jomo)” 0. Ge’, eo: \6) LeuvelNie-iie) (6)*-= ia) keGe 


Ofhees: CP rivatey in ee ee 1—' 3 foot candles 
Dining “reoms Ant uae eee 2— 3 foot candles 
Lunch rooms and counters...... 1— 3 foot candles 


Train Sheds and Platforms 


A general illumination is required of sufficient inten- 
sity to afford convenience to passengers in passing to 
and from the trains and to enable conductors and train- 
men to inspect the tickets and also facilitate the han- 
dling of baggage.’ 

Because of the prevailing high ceilings of train sheds, 
the lighting has been confined principally to the larger 
units such as arc lamps, however, since the development 
of the high efficiency incandescent lamp in large sizes 
we may expect a goodly share of this class of lighting to 
go to the incandescent lamps.. In low ceiling sheds rela- 
tively small units located between tracks give better re- 
sults from the standpoint of light distribution and con- 
sequent avoidance of shadows. 


Freight House and Platform 


The requirement for this class of lighting is low gen- 
eral illumination, sufficient to discharge or load and sort 
the various classes of freight. This may be accomplished 
best by incandescent lamps, the type of lamp being gov- 
erned by the height of roof truss. In most cases the high 
efficiency incandescent Tungsten filament lamp will be 
found best adapted, and this should be equipped with 
suitable reflector and suspended close to the ceiling. For 
buildings with high ceilings where the lamps may be hung 
at a height sufficient to eliminate objectionable glare and 
also secure proper distribution the flame or luminous are 
lamp may be used to good advantage. Where there are 
receiving and shipping desks or tables these can be light- 
ed by means of drop lights, consisting of small candle- 
power lamps equipped with metal reflectors. These re- 
flectors should be of such shape as to screen the lamp fila- 
ment from the clerk’s eyes. 

The lighting of platforms is accomplished to best ad- 
vantage by means of small candle-power incandescent 
lamps. These units should be equipped with metal re- 
flectors and suspended either from wall bracket arms on 
the side of the shed or else from the roof where the plat- 
forms are covered by projecting eaves. The intensity of 
illumination required for this class of work is about the 
same as that necessary for the interior lighting of freight — 
houses. 

Incandescent Lamps 

The incandescent lamp consists of a filament of re-— 
fractory material in a vacuum enclosed by a glass globe. 
The filament is heated to incandescence by the electric 
current and so produces light. The essential features of 
the lamp besides the filament are the glass globe or bulb, 
the vacuum, the base and the leading-in wires. 

Leading-in Wires: 

The leading-in wires conduct the current into the bulb. 
It is essential that they be sealed into the glass so as to 
form an airtight joint. This is accomplished by the use — 
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of platinum, which, when heated, expands at the same 
rate as glass. 
Base: 

The base serves both as a support and the electrical 
connection to the lanp. In the past quite a number of 
different styles of lamp bases were used, but now prac- 
tically all lamps are provided with the so-called Edison 
base. This base consists of a metal shell having screw 
threads spun into it, which serves as one of the electric 
contacts and also holds the lamp in the socket. A central 
end cap forms the other contact and also serves as a stop 
when screwing the lamp in the socket. 


No. 101—Regular. No. 50—Candelabra. No. 601—Miniature. 


Edison cases are made in four principal sizes, namely : 
No. 101 (regular), No. 50 (candelabra), No. 601 (mina- 
ture), and No. 401 (large street series). The appear- 
ance and size of the bases are shown in the accom- 
panying cut. 

No. 101 (regular) applies to all kinds of railway car 
lamps except berth lighting and miniature decorative 
lamps which use No. 501 (candelabra) base. It should 
be noted that newer berth fixtures take No. 101 (regu- 
lar) bases. Size No. 401 (large street series) 1s used 
with street series lamps and large size tungsten filament 
lamps. No. 401 and 601 have no application in car 
lighting. 

In addition to the above No. 101 (regular) base is 
sometimes furnished with insulated brass skirt for some 
of the larger sizes of lamps. These bases are made with 
skirts of several different diameters of opening to cor- 
respond to the necks of larger bulbs. One of these bases 
is shown in the accompanying cut. 


Vacuum. 

The vacuum is a most important factor in the 
performance of the incandescent lamp. In order to 
obtain satisfactory results it is necessary not only to ex- 
clude the oxygen, but also all air or gas of any sort. It 
is readily understood that if the filament were heated to 
a high temperature in the presence of oxygen or air, com- 
_bustion would take place and the filament be con- 
sumed. On the other hand, it is not so generally un- 
derstood that the presence of even an inert gas would 
cool the filament by convection and thus reduce its 
efficiency. In the exhaustion of the lamp in actual 
manufacture the final traces of gas are removed by 
chemical processes. 


Globe: 


The globe or bulb serves not only to maintain the 
vacuum, but also to enclose the heated filament. In or- 
der to obtain the best results the size of the bulb should 
bear a proportionate relation to the capacity of the lamp 
so that prover radiation of the heat will be obtained. The 
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shape of the bulb is to a certain extent, controlled by the 
filament to be enclosed. From the user’s standpoint the 
size and shape of bulbs are important principally on ac- 
count of the appearance of the lamps. On account of the 
limitations of glass manufacture, the standard forms of 
bulbs are cheaper and more readily obtained. They 
should be adhered to. ; 

In the case of car lighting round bulb lamps almost in- 
variably make the best appearance. This style is, there- 
fore, most generally used and especially recommended for 
all classes of car lighting as far as possible. The stand- 
and forms of bulbs are illustrated in this report. 


No, 10i—Regular, with Brass Skirt. 


Lamps with frosted bulbs are sometimes used to 
diffuse the light. It is recommended, however, that 
this effect be obtained by means of external shades, 
rather than by frosting on the bulbs, which tends to 
shorten the normal life of lamps. Frosting also facili- 
tates the accumulation of dirt and dust, which detracts 
from the appearance and efficiency of the lamps. Dif- 
fusion may be secured by the use of opal dip, which can 
easily be applied or removed by the user. In this con- 
nection it should be noted that reflectors can be more 
easily cleaned than the lamp bulbs. 

From the customer’s standpoint it is better to use 
as few styles of bulbs as possible, thereby cbtaining 
the following advantages: 

1. Interchangeability. 


2. Small reserve stock necessary at distribution 
points. 

3. Better deliveries and less chance of confusion in 
ordering. 


4. Less chance of confusion or mixing shapes in 
lamping a car. 


Filament: 

The filament being the light source is of course the 
element of prime importance in the incandescent lamp. 
3y varving the voltage impressed upon the filament 
we can change the temperature at which it is operated. 

It is possible to impress such a voltage upon the 
filament that the resulting temperature will be below 
the point of incandescence so that the filament will 
give out no light and the efficiency be zero. Increas- 
ing the voltage, we can raise the temperature step by 
step through the point where a very faint reddish glow 
is given off and thus upward, increasing the volume 
of light and improving the efficiency and the color 
through yellow toward white. 

Thus we find that high temperature of operation is 
advantageous both on account of the efficiency of the 
lamp and color of the light. On the other hand the 
higher the temperature at which a filament is cperated, 
the more rapidly will it disintegrate and fail. Hence, 
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the most satisfactory operating condition for an incan- 
descent filament is determined by a compromise be- 
tween the cost of renewals on one side and the cost 
of energy and color of light on the other. From this 
it follows that where the price of power is high it may 
be better to run the filament at a higher efficiency than 
where the price of power is low. After years of expe- 
rience with all classes of lighting the practice in this 
respect has become standardized. 


Wherever there is a wide variation in the price of 
power three efficiencies have been adopted for each 
type of filament. The limitation of the filaments under 
these conditions are fully given under the heading of 
“Three Voltage Label” as explained later on in this 
report. With train lighting lamps, owing to the uni- 
formity of practice but one voltage label is given. 

Since the greatest opportunity of improvement in 
incandescent lamps lay in the production of filaments 
which would withstand high temperature for a long 
period of time, it is natural that the study of filament 
materials should have received a great deal of atten- 
tion on the part of lamp manufacturers. 


Carbon was the material originally used,for lamp 
filaments. In the earliest lamps filaments Vere pro- 
duced by carbonizing paper, bamboo fibre, silk or cot- 
ton thread. In the later lamps, the filaments have been 
made by dissolving cotton so as to form a structure- 
less cellulose jelly. This mass is formed into a thread 
by squirting under pressure through a small opening. 
These threads are dried, formed into shape and car- 
bonized. Later improvements in the process of manu- 
facture have made it possible to secure purity of com- 
position, density of structure, and uniformity of cross- 
section. This has been accomplished largely by the 
so-called flashing process in which a coating of graph- 
itic carbon is deposited upon the purified carbonized 
thread. With these improvements the principal sizes 
of carbon incandescent lamps consume only 2.97 to 
3.39 watts per mean horizontal candle-power, whereas 
the early lamps consumed as high as five or six watts 
per candle power. 


Carbon has a fairly high specific resistance so that at 
ordinary voltages and capacities the filament is short 
and heavy as compared to metallic filaments. Carbon 
filaments do not soften when heated and in fact pass 
directly from the solid to the vapor state when raised 
to too high a temperature. Although carbon as a ma- 
terial will withstand a higher temperature than any 
other substance available, it is subject to a slow va- 
porization. This not only reduces the candle power 
by decreasing the size of the filament, but principally 
by condensation of the carbon vapor on the inner sur- 
face of the bulb. The coating thus formed absorbs an 
increasing amount of light with the aging of the lamp. 
The carbon filament lamp depreciates to a point where 
it is no longer profitable to operate it before the fila- 
ment is broken or destroyed. 


Carbon has a negative co-efficient of resistance, that 
is, the electrical resistance decreases as the tempera- 
ture of the filament increases. This characteristic 
causes a more rapid change in temperature with any 
variation in voltage than would occur with a positive 
co-efficient or even constant resistance. On this ac- 
count, therefore, the ordinary carbon filament is more 
affected in life and efficiency by variation of voltage 
than the Gem or any of the metallic filaments. 


The Gem or metallized filament is a modification of 
the ordinary carbon filament, produced by further 
graphitizing processes utilizing the electric furnace. 
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The Gem filament is more refractory than the ordin- 
ary carbon, so that it is to run in practice at about 
%.5 watts per mean horizontal candle power, or at 20 
per cent higher efficiency. This filament has all of 
the advantages of the ordinary carbon with regard to 
strength, etc. Like metals, it has a positive resistance 
co-efficient so that the candle power and life are less 
affected by voltage variation. in. 
Tantalum: 

The metal tantalum is obtained commercially from 
columbite containing from 10 to 40 per cent of tanta- 
lum oxide. This oxide is separated from the other im- 
purities in the ore by producing a fluoride from which 
metallic tantalum in the form of a black powder is ob- 
tained by reduction. 

The refractory power of tantalum is high, the melt- 
ing point being about 2,900 deg. C. The metal is 
tough and malleable. It can be beaten into thin sheets 
or drawn into fine wire. The tensile strength varies 
from 114,000 to 133,000 lbs. per sq. in. Oxidation 
takes place at high temperatures and the metal is not 
affected by ordinary reagents below a temperature of 
300 deg. C.. The tantalum filament consists of a wire 
of drawn tantalum which being more refractory than 
either the carbon or the gem filament is operated at 
two watts per mean horizontal candle power. Tanta- 
lum has a lower electrical resistance than carbon, so 
that the lamp filament is much longer and of smaller 
cross section for lamps of the same voltage and watt- 
age. As tantalum becomes soft when heated it is sup- 
ported on a special frame work which gives the lamp 
a peculiar appearance. When heated the filament is 
not so strong mechanically as the carbon. It has, 
however, a positive resistance co-efficient and is, there- 
fore, less subject to. candle-power and life variation 
with change of voltage. Owing to the crystalizing 
action of alternating current upon the material, the 
average life is considerably shorter on alternating cur- 
rent than on direct. 


Tungsten: 

Tungsten as a metal is obtained in a chemically pure 
state as a dark gray powder. The commercial process 
embodies the conversion of an oxide obtained from 
Wolframite, Scheelite or Hubernite into the metal, re- 
ducing it by heating in an atmosphere of hydrogen, 

The refractory power of tungsten is very high, the 
melting point being about 3,100 deg. C. The superior 
efficiency of tungsten is due to the properties of re- 
maining stable at high temperatures, and to its ability 
to emit more of its radiation in the visible spectrum. 

The tungsten filament is least subject to slow evap- 
oration and hence will stand a much higher operating 
temperature than either carbon or tantalum. It is, 
therefore, not only much better in color of light but 
produces under standard conditions two and one-half 
times as much light for the same energy as the most. 
efficient of the ordinary carbon filaments. This gain in 
efficiency is so much higher than is ordinarily ob- 
tained within. the same time of development, that it is 
very difficult to realize its magnitude and the effect 
upon the cost of lighting. 

While tungsten filament lamps cost more than the 
carbon filament lamps, their use results in a great 
economy in light production. 

' Tungsten is of relatively low specific resistance so 
that a long slender filament is required. It becomes 
soft when heated and must be supported. It has a 
positive co-efficient of resistance higher than that of 
tantalum and is, therefore, even less affected in life 
and candle power by voltage variation. In some cases, 
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however, owing to the fineness of the filament and its 
resultant low heat capacity, it may show more flicker 
from low frequency alternating currents or rapid volt- 
age variation. The tungsten filament can be used 
equally well on either direct or alternating currents, 
there being no difference in the life or performance of 
the lamp. 

The first tungsten filaments were exceedingly brit- 
tle and fragile so that they were broken by a slight 
jar. Very extensive experimental improvements have 
been made from time to time so that today, although 
the filaments when cold are not yet as strong me- 
chanically as the carbon, they are very much more 
rugged than the early product. 

Tungsten filaments are made by several processes, 
most of which consist of forming powdered metal into 
a plastic mass with a suitable binder, squirting it into 
a thread, after which the binder is removed by electro- 
chemical process, leaving the metallic tungsten. There 
are two principal methods of mounting filaments so 
made. For example, a filament may consist of several 
“hair-pin” sections separately mounted in series with 
each other, or a filament may be made up with a single 
thread strung on the supports similarly to the tan- 
talum filament. When mounted according to the lat- 
ter method, filaments are designated as “wire type.” 
Another process of making tungsten filaments, which 
has recently been perfected, consists of forming the 
metallic tungsten into a bar and then drawing it out 
into a wire. A drawn wire filament is made in a single 
section strung on supports similarly to tantalum. 

“Mazda” is a trade name which has been applied to 
tungsten filament lamps by a number of manufacturers 
who co-operate in research and engineering, to desig- 
nate their most recent development in metal filament 
lamps. 

Each of these types of filament have particular char: 
acteristics, the advantages of which have been ad- 
vanced by their respective manufacturers. They con- 
stitute the commercial selling points of the lamps, and 
cannot properly be described in this report. 


Method of Rating Incandescent Lamps: 

While it is the practice to test lamps at the facto- 
ries to one-fourth of 1 per cent of voltage, only integral 
voltages are used in commercial ratings. For exam- 
ple, 116 volts include 11534, 116, 116%, 116%. The 
candle power rating of lamps is being abandoned in 
favor of the wattage rating, which has the advantage 
of indicating the energy consumption of the lamp. 

The three voltage method of labeling, 100 to 130 
volts, employs, as its name indicates, three voltages 
on each label, as shown herewith: 


60 Ww 


iY 
20 
18 


Label for Labels tor Label for 
60 watt lamp. 60 watt lamp. 60 watt lamp. 
high oper. effcy. med. oper. effcy. . low op. effcy. 


on 118, volts. on 118 volts. on 118 volts. 
These are known as the voltages for high, medium, 
and low operating efficiencies, respectively. This is a 
very flexible method of rating as it permits the lamps 
to be used at several efficiencies thereby adapting them 
to varying conditions of voltage regulation and power 
costs. To make this clear, as carbon lamps were rated 
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in the past, a single lamp often appeared in the sched- 
ules as three separate lamps; for example, a 24 cp. 
3.1 wpe. lamp was, with a reduction of 4 volts, a 20 
cp. 3.5 wpe. lamp and at 4 volts still lower, it was a 
16 cp. 4 wpe. lamp. Under the old method these three 
ratings would be shown by separate labels. It is evi- 
dent that it would be simpler to place these three volt- 
ages on a single label. This is the idea employed in 
the three voltage method of labeling where each lamp 
bears a label having three voltages arranged in steps 
2 volts apart in a vertical column as shown in the above 
sample labels. 

At high operating efficiency the wattage appearing 
at the top of the label is consumed with maximum bril- 
liancy and volume of light. The corresponding life 
and other performance data are given under the head- 
ing of High Operating Efficiency in the tables at the 
end of this report. 

Similarly the voltages at the middle and at the bot- 
tom of the table correspond to medium and low operat- 
ing efficiencies with correspondingly lower candle pow- 
er and wattage, as well as longer burning life. It 
should be noted, however, that the reduction in candle 
power for medium and low efficiencies is greater than 
the falling off of the power consumed. These values 
are given under the medium and low efficiency head- 
ings in the tables. 

The Most Economical Efficiency. 

It will thus be seen that the three yoltage method 
of labeling provides a method by ne lamps can be 
operated at three efficiencies, thus enabling the con- 
sumer to employ them under the most satisfactory plan 
to suit any condition of service. : 

At the ordinary rates for current the cost of power 
consumed by an incandescent lamp is high compared 
to the cost of the lamp itself; if, therefore, the lamp 
is burned at too low an efficiency, the cost of power 
for a given amount of light will increase faster than 
the cost of renewals will decrease. In order to secure 
the lowest total cost of light in any case, we must as- 
certain the efficiency and life at which the lamp will 
give the lowest total cost of power plus lamp renewal 
cost. Where the cost of energy is high, the lamp 
may be operated at a relatively high efficiency. In this 
case the lamp life is shorter and the renewal cost high- 
er, but the consumption of energy for a given amount 
of light is decreased. Where the cost of energy is 
low, the lamps may be operated at a lower efficiency 
thus increasing their life and decreasing their renewal 
costs. It is evident, therefore, that for every rate for 
power there is a corresponding efficiency at which the 
lamps can be operated and give a minimum lighting 
cost, including the cost of power and lamp renewals. 

If the cost of lamps, plus cost of current be plotted 
in a curve, for varying efficiency it will be noted that 
the curve flattens as it approaches or leaves the point 
of minimum cost, so that there is a reasonably wide 
range of efficiencies through which the costs vary but 
little. This fortunate circumstance permits the eco- 
nomical use of lamps at standard efficiencies for all 
conditions, thus avoiding special or complicated deter- 
mination of operating voltages. 

Data on Lamps. 

The appended tables give the principal performance 
and life values for the standard voltage ranges. Ac- 
companying each of the tables are illustrations show- 
ing the appearance and general dimensions of the 
lamps. ; 

GieR? Gilman; Chairman: © Wim. D. A. Ryan,’ J. R: 
Cravath, S. W. Everett, C. W. Bender, B. F. Fisher, 
A. J. Sweet, T. R. Wentworth, Richard Hamilton. 
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TUNGSTEN FILAMENT—MISCELLANEOUS STYLE— 
TRAIN LIGHTNING TYPE 25 TO 34 AND 
57 TO 65 VOLTS 


G-18 1/2-B 


15 & 25 Watts 
$7 to 65 Volts 


50 Watts 
87 to 65 Volts 


S-19-B 
20, 26 & 40 Watts 
67 to 65 Volts 


The round bulb type of lamp is the preferred standard for train lighting service. Tipped lamps in clear bulbs are standard. 


—————— 
EFFICIENCY CANDLE-POWER STD. PKG.. BULB 
' Average Length 
Rated} y Average Average | Total Style Over 
Type | Watts} < Lumens} Watts | Mean | Mean | Lumens Life Fila. Quan wt. Dia: All 
2 W.P.C. A Hori- | Spher in Hrs. | ment tit: in Style epee in In. 
Z att | zontal | ical 2 a Lb: we 
26 TO 34 VOLTS 
15 1,23 8.28 15 12.2 9.9 124 1000 2 loop 
Regular 25 m3 1.23 8.28 25 20.3 16.2 207 1000 2 loop | } 100 58 | S-19-B 2% 5% 
40] & 1,23 28 40 32.5 25.9 331 1000 2 loo 
q 
(15| a 1.23 8.28 15 12.2 9.9 124 1000. 3 loo 
Bound { 3] 1:23 | 828 | 25 | 203 | 16.2 | 207 1000 |. 4 loop } 100 26 | G-1814-B} 2546 | 34 
u 50 1.23 8.28 50 40.7 32.4 414 1000 3 loop 24 43 | G-30-B 334 6 
87 TO 65 VOLTS 
20 1,23 8.28 20 16.25] 13.2 166 1000 3 loop 
Regular 25 iS 1.23 8.28 25 20.3 16.2 207 1000 3 loop 100 58 | S-19-B 2% 5% 
40} = 1.23 28 40 32.5 25.9 331 1000 4 loop 
I 
15] a 1.23 8.28 15 12.2 9.9 124° 1000 4 loop 
Round { 25 1.23 | 8.28 | 25 | 20.3 | 16.2 | 207 1000 | 4 loop | f 100 | 26 | G-1834-B| 2546 | 334 
-. 50 1,23 8.28 50 40.7 32.4 414 1000 4 loop 24 43 | G-30-B- 3% 6 


+Can be supplied in a longer base which will allow their use in sockets with long husks. 


Spherical reduction factor 81 per cent. 


The improvements mentioned in this report are im- 
provements in means rather than in methods They 


Report of Committee on Improvements 


have been secured by canvassing the manufacturers © 


making electrical goods for the railways. All the im- 
provements noted have been brought out since Oc- 
tober, 1910. 
In listing the improvements, the following classifi- 
cation has been observed: 
Axle lighting equipment. 
Storage batteries. 
Lamps, shades and fixtures. 
Fans. 
Motors and generators. 
Controlling devices. 
Wires and wiring devices. 
Transformers, rectifiers, etc. 
Instruments. 
Miscellaneous. 


CHM WZAM PROVE 


en 
= 


IL—AXLE LIGHTING EQUIPMENT. 


The Consolidated Railway Electric Lighting & 
Equipment Company has developed a new regulator, 
known as the “Type L” regulator. The action of this 
regulator varies the resistance in the circuits by means 
of a rocking contact operated by a plunger electro-magnet. 
The rheostats are composed of separate grids, insulated 
from each other. 


The lamp regulator is in a separate case with the 
magnet mounted outside the case. This magnet is of 
the iron-clad type, wound with wire of zero tempera- 
ture coefficient. It is provided with an air dashpot. 
The moving parts are the magnet core, rocking shoe 
and balancing spring. This spring acts against the 
curved surface of a cam, producing a changeable abut- 
ment for the spring, which varies the tension of the 
spring in direct proportion to the magnetic pull of the 
core, thereby balancing the rocker contact shoe 
through its motion. 
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The field regulator is the same in principle as the 
lamp regulator but is provided with an oil dashpot in- 
stead of an air dashpot. It is mounted on the panel 
which holds the rest of the generator control appar- 
atus. It is provided with a dust proof cover. 

During the past year the Gould Coupler Company 
has placed on the market a new system of Electric 
Car Lighting Control called the “Simplex System.” 

This system differs radically from their previous 
. systems in that the control of the generator is a com- 
bination of mechanical and electrical control. The 
control formerly used was electrical and based on the 
bucking affect of an auxiliary generator connected in 
series with the field coils of the dynamo. The elec- 
trical pole changer of the previous system is replaced 
by a mechanical pole changer mounted directly on the 
commutator end housing and correcting for reversal 
of car direction on the first revolution of the dynamo 
armature. 

The mechanical pole changer consists of a double 
pole double throw switch, the throw of which is acttu- 
ated by a small dog carried in a retainer which ‘is 
mounted directly on the dynamo armature shaft. 

The control of the generator output under all condi- 
tions is electrical and is obtained through the variable 
compression of a single carbon pile, which is con- 
nected in series with the dynamo field. The resistance 
in the carbon pile is varied through the movement of 
two levers, one of which is actuated by the plunger of 
a solenoid, through the coil of which passes all cur- 
rent from the generator to the battery, thus regulat- 
ing the battery charging rate. The other lever is 
actuated by the plunger of a solenoid, the coil of 
which is placed across the generator terminals, thus 
providing potential regulation when batteries have be- 
come fully charged or in case of an “open” in the bat- 
tery circuit. These panels are furnished in two types, 
one regulating for a constant output of the generator, 
the other regulating for a given current charge to the 
batteries and carrying the lamp load independently. 

The automatic switch on this panel is the same as 
used previously with the addition of a small set of 
laminated copper brushes placed at the top of the 
switch. Contact across these is made by a brass disc 
when the solenoid switch drops open, thus shorting 
the series solenoid coil in the battery charging cir- 
cuit. 

The dynamo is of the usual shunt type, the only 
radical departures thereon being in the oil wells of 
the housings. These oil wells are waste packed; but 
are provided with ribs on the bottom and sides, the 
former terminating in prongs directly in front of hand 
hole, which insures the holding up of the waste against 
the shaft. The ribs on the bottom permit a free. pass- 
age of oil to all parts of the oil well. The inspection 
hand hole is. provided with a hinged felt gasketed 
cover, securely held in the closed position by a steel 
spring, which also holds the cover up when opened. 

_ The lamp voltage regulator is the same as employed 
in their previous systems. 

The Safety Car Heating and Lighting Company re- 
ports the following improvements: 

In place of the pilot with its pile of carbons in series 


with the magnet of the lamp regulator, a simple relay . 


has been substituted. This relay consists of a sole- 
noid, the winding of which carries the lamp voltage. 
It is provided with three resistances. 

This type of lamp regulator is considerably simpler 
than the former type inasmuch as the relay used is 
simpler in construction than the carbon pilot and does 
the work equally well. It does away with one carbon 
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pile and the dashpot which the use of this pile re- 
quires. The relay has been thoroughly tried out and 
has given excellent satisfaction. 

A new suspension has been developed. In this sus- 

pension the main supporting bars are fastened either 
to the wheel guard of the truck or to the outside 
frame. In the latter case the suspension bar is passed 
through an opening in the end of the truck which is 
now being provided on all steel trucks, and bolted fast 
to the outer member of the truck. The generator is 
supported on two round steel bars which are passed 
through lugs cast on the frame of the generator. 
Bolted to the ends of these bars are four links which 
are carried by the main supporting member of the 
suspension through a saddle resting on the top of the 
main supporting bar. Each of these saddles has two 
side members which pass down over the supporting 
bar, and are secured to it by bolts. The bolt holes of 
the saddle are slotted to permit their being moved for 
aligning the generator. The supporting links are 
bolted to this saddle in such a way that the links are 
free to rotate. 
. The saddle has a projection to which the aligning 
bolts are fastened. The other end of the aligning 
bolt passes through a bracket on the main supporting 
bar. This main supporting bar is bent down as shown 
in order to take the angle iron which carries the ten- 
sion spring. But one tension spring is used and this 
is placed in such a position that it comes in direct line 
with the belt pull. 

The United States Light and Heating Company has 
made the following improvements in their axle light- 
ing equipment. 

1. <A flexible hand hole cover has been perfected 
and put in service. 

2. A new stop charge relay has been developed, is 
being manufactured and will very shortly be put in 
service. 

3. <A short-circuiting device has been developed for 
the lamp regulator. It is now in process of manufac- 
Lupe: 

4. The Type H Relay has been improved by substi- 
tuting solid bars for two parallel springs which sup- 
ported the lower carbon contact. 

5. A ring chain oiler has been developed and over 
100 put into service. 

6. Generator heads have been redesigned so as not 
to extend above the generator frame casting, thus se- 
curing clearance of all generator parts beneath the 
car under frame. 

7%. A new terminal box has been perfected for the 
generator and put into service. 

8. The terminal block on the lamp regulator has 
been put into service, although the same was devel- 
oped previous to October, 1910. 

9. Pilot lamps have been removed from all panels 
and twé terminal posts substituted therefor, thus per- 
mitting the pilot lamp to be located outside in the 
passageway of the car where it can be seen by train 
men. 

10. A new suspension link has been devised to 
eliminate the necessity of furnishing adapters with 
M-3 generators on wood cars. The link has been other- 
wise redesigned so as to reduce the possibility of any 
breakage at the points-where the Jink is bent. 

11. A case hardened bushing, to be used in the eye 
of the suspension link, has been developed and will 
undoubtedly be put into service before long. 

12. A tension limiting device has been developed, 
whereby the tension on the tension spring can be ab- 
solutely fixed, but has not been put into service. 
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13. Continuous foot caps for the generators have 
been developed, thus enormously strengthening the 
fastenings to the links and eliminating the possibility 
of generators falling off the suspension. 

Axle Pulleys. 

The American Pulley Company has designed an in- 
dependent malleable bushing which clamps on the 
axle and furnishes a straight seat for the pulley. The 
clamping bolts are made with castellated nuts and 
drilled for a cotter pin. Instead of a straight seat 
there is a lug which engages in a hole in the pulley 
hub. This prevents the pulley from slipping on the 
hub. 

The Orieida Steel Pulley Co. is building a new pul- 
ley called the Keystone R. R. pulley, in which the 
rim is built of 3-16 inch stock. This company has 
also developed a corrugated bushing, shown in the 
accompanying illustration. The advantages claimed 
for this bushing are lightness and better grip on the 
axle. It is built either to clamp to the axle or in short 
lengths held in place by the compression of the pulley. 
Belts. 

The New York Leather Belting Company has a new 
belt known by the trade name “Axonelat,” made of 
40 oz. duck instead of 32 oz. as has heretofore been 
used, and having correspondingly greater strength 
and durability. ; 

Belt Fasteners. : 

The Crescent Belt Fastener Co. have changed their 
plates so that they have turned up edges which permit 
free movement of the belt when leaving the pulley. 
Other Auxiliaries. 

The Oliver Electric & Mfg. Co., has designed a new 
Solenoid Automatic Switch. The top of the plunger 
is connected to a lever arm by an insulated link. One 
end of the lever arm is pivoted and the other carries 
the copper and carbon contact. A full break of %-in. 
is provided. The lower end of the plunger is furnished 
with a steel armature which is adjustable to provide 
a working range of voltage. 

The Delta-Star Electric Co. has made improvements 
in their train connectors by putting an extra insulat- 
ing plate on the back to afford additional protection 
when using these with steel cars, and have also im- 
proved the quality of them by polishing all parts in 
order to get better contact and to improve the appear- 
ance externally. Several small details of the internal 
arrangement have also been modified and in various 
ways these connectors have been changed as indicated 
by experience. This company has also developed a 
new type of connector for extension circuits. This 
has a maximum capacity of 50 amperes at 125 volts 
and is a double pole connector. The receptacle is 
mounted in an iron box with a cover. The plug is ar- 
ranged so that it is held in by means of a spring con- 
tact, but will readily slip out in case the car or other 
apparatus on which it is used should be moved away 
without disconnecting. 

II. STORAGE BATTERIES. 

The Edison Storage Battery Co. has made the fol- 
lowing improvements on their battery: 

The steel container for car lighting cells is now 
made 3 inches higher, thus permitting 3%4-in. of elec- 
trolyte above the top of the plates. This decreases the 
number of times that water must be added to the bat- 
teries. Heavier rubber insulation has been provided 
within the cell. The container is now made of heavier 
steel with more corrugations and is proportionately 
stronger. 

The Niagara Lead & Battery Co. has, during the 
past year placed on the market the Salom battery. 
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This battery is made by filling antimonial lead 
grids with spongy lead for the negative plate, and 
peroxide of lead for the positive plate. These ma- 
terials are formed in electrolytic cells which insures 
absolute chemical purity and are put into the plates 
under great pressure. It is claimed that the plate be- 
comes thoroughly homogeneous and will not swell 
or shrink in service. 

This company is also furnishing small lighting 
equipments consisting of 1 h. p. gasoline engine, small 
d. c. 80 volt dynamo, and a battery of 15 cells adapted 
to lighting of isolated railway stations. 


Oneida Corrugated Bushing. 


U.S. Light & Heating Company reports the follow- 
ing improvements in their ‘‘National” Battery: 

1. The ribbing of the negative plate has been 
changed from .022” space and .018” rib, to .026” space 
and .018” rib. This was done to increase and retain 
the capacity of the Negative Plates. 

2. The ribbing of the Positive Plates has been 
changed from .022” space and .018” rib to .018” 
space and .022” rib. This was done to prevent the 
active material from falling out and to increase the 
amount of reserve lead in the plate so as to lengthen 
the life of the Positive Plate. 

3. We have also eliminated the lead-burning of the 
plates to the straps and we are now moulding the 
plate straps to the plate lugs by a method of super- 
heated lead moulding which gives much better re- 
sults, also makes a better fillet at the intersection of 
the plate strap and the plate plug. 

4. We have designed a positive and negative post 
strap bearing the positive and negative sign respec- 
tively. 

5. We have also put a rib on both outside edges of 
the separators to prevent breaking the edges of same 
and to eliminate any possibility of the negative and 
positive plates coming in contact and short circuiting 
tite cell, 

The Willard Storage Battery Co. reports that they 
are making their positive plates smaller than the nega- 
tive to provide for the increase in size while in sery- 
ice. They are using the lead cover instead of the 
rubber cover, and in some cases having it burnt to 
the cover frame making a perfectly tight joint, thus 
doing away with all slopping of electrolyte. 

A new vent plug containing a number of large holes 
has been devised. This plug is made in such a way 
that the spray is separated from the gases before 
the gases escape. 

The Oliver Electric & Mfg. Co. has developed a 
flexible connector for car lighting battery consisting of 
a flexible stranded No. 4 B. & S. copper cable en- 
tirely covered by a seamless lead coating. The lead 
is stripped back from the ends of the cable 1 inch. 
These are connected to a 5/16” brass bolts. Antimo- 
nial lead is molded over the square head of the bolt. 
This lead forms the faces of the connector terminals. 
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The nut used with this connector is of brass embedded 
in antimonial lead. The connector is wrapped with 
an acid resisting and insulating tape. 

To avoid possibility of accident due to explosion of 
gas in storage batteries your committee recommends 
that all men handlinz storage batteries after the covers 
have been sealed in, be provided with heavy automo- 
bile goggles. 

III. LAMPS, SHADES AND FIXTURES. 

National Electric Lamp Association reports as fol- 
lows on the developments in incandescent lamps dur- 
ing the past year: 

The carbon, gem and tantalum lamps are not es- 
sentially different from those manufactured a year 
or so ago. There is, however, a gradual improvement 
in quality due to increased knowledge and experience 
on the part of the manufacturer. The most impor- 
tant development has been the placing upon the open 
market of the lamp havirg a filament of drawn tung- 
sten wire. This is sold under the name of ‘*Mazda,” 
the trade name formerly applied to the pressed fila- 
ment lamp. 

The wire used for filaments in these lamps is made 
from the pure metal, the ingot being worked into bar 
shape and then worked down to the small size neces- 
sary for lamps. ‘The finishing processes consist of 
drawing through diamond dies of the necessary fine- 
ness. The wire obtained is tough and uniform and 
may be placed in the lamp in one piece by winding 
on a support similar to that used in tantalum lamps. 
The advantages of the new lamp are those arising 
from the iact that the new filament resists breaking 
better than the old and the fact that the entire fila- 
ment is continuous. 

The ruggedness of the new lamp makes breakage 
in shipment negligible and permits of the use of the 
lamp in places where the tungsten filament lamp had 
been considered inapplicable. When burned tip up, 
no trouble is experienced with the short circuiting of 
adjacent strands of filament which sometimes occurred 
with the older lamps. Since the filament consists of 
but one piece cut from a spool of wire, it is more uni- 
form in cross section and resistance than the different 
portions of filament which were assembled in old 
lamps. The lamps thus far marketed have shown 
great uniformity and have been almost entirely free 
from abnormally early burnouts. 

These lamps are to be had in the same wattages 
and approximately the same bulbs as other tungsten 
filament lamps, forming a complete line for both train 
lighting and regular multiple service. We understand 
that Mazda Tungsten lamps are not now made with 
any other than the drawn wire filament. 

The following records show how successful has been 
the use of large size tungsten lamps of the improved 
Eype: 

PERFORMANCE OF LARGE LAMPS WITH TUNG- 
STEN FILAMENT. : 

eeston Terminal Company—Average life, 1,493 
hrs.; 2-500 watt 6.6 amp. series. Suspended in an 
inverted position. 

Halle Bros. Store, Cleveland, O.—Average life, 2,650 


hrs.; 38-500 watt 110 volt multiple. ; 
Pullman Company—Average life approximately 
1,800 hrs.; 1,500 mostly 250 watt 110 volt; few 100 


and 150 watt 110 volt. Replaced arcs. 

Chicago, Milwaukee & St. Paul R. R.—Last record, 
1,500 odd hrs. In freight yard, Milwaukee, Wis., 500 
watt 110 volt lamps. 

Large tungsten units and tungsten clusters are be- 
ing used in many cases to replace arc lamps of the 
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old type. They possess the decided advantage of re- 
quiring no attention other than to replace the burnt 
out lamps. 

The Cooper-Hewitt Lamp Co. has developed a dou- 
ble tube mercury vapor lamp for giving a more pow- 
erful light source without increasing the size of the 
unit. This company has increased its guarantee of 
tube life and now guarantees a loss of not more than 
25 per cent of the tubes in any installation during the 
first year, and not more than 50 per cent in the second 
and succeeding years. An average tube life of 4,500 
hours is claimed. 

The Cooper-Hewitt Co. has also developed the 
quartz tube lamp. In this lamp a tube of about 3” 
in length gives the same light flux as a glass tube 
3 ft. long. The quartz will withstand a very high tem- 
perature and on account of this high temperature the 
light has a different quality than that from the or- 
dinary mercury vapor lamp. More red rays are emit- 
ted and the light has not the greenish tinge which has 
been an objection. 

C. E. Franche & Co. report the development of tint 
frosting lacquer for coloring lamps to harmonize with 
interior decoration. ‘he lamp is first dipped in weath- 
er proof frosting and when dry dipped again into a 
transparent lacquer giving the color desired. 

Skades. 

During the past year the Holophane Company has 
undertaken a thorough study of the requirements of 
railway car lighting, and the development of suitable 
lighting accessories to meet those requirements. This 
study includes a separate consideration of sleeping 
and parlor car lighting, day coach lighting, dining car 
lighting, buffet or library car lighting, postal car light- 
ing, and baggage car lighting. The study of the light- 
ing requirements for each of the above classes of serv- 
ice has been completed. Reflectors and enclosing 
globe units to meet these requirements have been 
designed and placed on the market as outlined be- 
low. Additional reflectors and enclosing globes to 
completely meet all requirements will be designed by 
the Holophane Company within the coming year. 

Sleeping and Parlor Car Service.—lor this service, 
the Holophane Co. has designed for the Pullman 
Company an enclosing reflector-bowl unit, which com- 
plete unit has been designated by the number 8327. 
This unit has been designed for use with the stand- 
ard 50 watt, G-30 clear bulb train lighting lamp, and 
when used with this lamp gives a greater efficiency 
than any other enclosing globe unit which has as yet 
been placed on the market. The above unit has been 
designed for service as a center deck unit, to serve 
as the main lighting of sleeping and parlor cars. As 
an auxiliary unit, for side bracket service and for ceil- 
ing. service in passage-ways, a small reflector bowl 
unit, No. 8323, has been desiened. This latter unit 
is intended to be used with either the 15 watt or the 
25 watt G-18% clear bulb train lighting lamps. This 
unit is likewise very efficient, nnd énly to the No. 
8327 unit. The above are also entirely suitable for use 
in dining car service. 

Day Coach Service.—For this service three types 
of unit have already been designed. It is expected, 
however, that it will be found desirable to add other 
types, such other types giving the same illumination 
results, but presenting differences in artistic effect. 
A bell shaped reflector, No. 8226, having a 21%” heel 
has been designed for center deck lighting. This re- 
flector is designed to be used with a 50 watt, G-30 
clear bulb train lighting lamp. When used with this 
lamp the unit gives the remarkably high efficiency 
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of 6 lumens per watt in the lower hemisphere. 

A bell shaped reflector, similar to the No. 8226 but 
having a 3% in. heel and being slightly larger, has 
been designed, this reflector being designated as E-150 
plain edge. This reflector has practically the same 
efficiency as the No. 8226 reflector, and is designed 
for service where a slightly larger reflector is desired, 
and=wheére’ thesfixture, calls. #fotvavs sa sina heel gue tHe 
Holophane Co. considers the use of a 3% in. heel for 
the center deck unit is better practice than the use of 
a 214 in, heel: 

A bell shaped reflector, I-40 plain edge, has been 
designed for half deck lighting. This reflector is de- 
signed to be used with either the 15 watt or the 25 
watt, G-18% clear bulb train lighting lamps, the lat- 
ter lamp being recommended as much preferable in 
order to obtain sufficiently high intensities. Half deck 
lighting in day coach service is recommended by the 
Holophane Company only in special cases of sub- 
urban service where the crowding of the aisles by the 
passengers is counted upon as a regular occurrence. 

Dining Car Lighting—The Holophane Co. has for 
several years been offering an enclosing reflector- 
plate unit for this service. This unit has been known 
as the No, 7430-743A, or No. 7430-743B unit, the first 
named unit being used in half deck lighting, while the 
latter unit was used in center deck lighting. Both the 
above units were designed for use with the 15 watt 
or 25 watt, G-18% clear bulb train lighting lamp. On 
railway systems where the car lighting maintenance 
has: been carefully looked after in an adequate and 
systematic manner, the above units have proven very 
satisfactory. On railway systems where the battery 
voltage is frequently allowed to drop to an unduly low 
value, or where there has been neglect in keeping the 
reflectors reasonably clean, the above units have not 
given sufficiently high intensities. The Holophane 
Co. is therefore at the present time designing a new 
center deck 50 watt unit for dining car service, this 
unit to be used as auxiliary to a half deck 25 watt unit 

employing a No. 7430-743A glass ware. 

’ Buffet or Library Car Lighting—The usual ar- 
rangement of chairs in buffet or library cars is with 
the back of the chairs toward the outside of the car. 
With this arrangement of chairs, half deck lighting is 
very decidedly preferable to center deck lighting. The 
Holophane Co. is now designing an enclosing globe 
50 watt unit for this service. This unit is designed to 
be partially set up into the half deck, projecting be- 
low to a distance of 3 or 4 inches. 

Postal Car Lighting.—For postal car lighting, it has 
been found that two units are required, one for the 
main body of the car, the other for the letter case 
end. In postal car lighting, high efficiency and the 
avoidance of glare are important considerations, while 
the artistic effect is a cénsideration of very minor 
importance. In view of these facts, the Holophane 
Co. considers that steel reflectors are preferable to 
glass reflectors for postal car service. They have ac- 
cordingly designed the No. 451 and No. 452 reflec- 
tors for this service, the former being designed for 
the letter case end of the car, the latter for the body 
of the car. Both reflectors are designed for use with 
the 50 watt G-30 clear bulb train lighting lamp, thus 
permitting the use of a minimum number of units 
per car, with resultant saving in initial installation 
and in maintenance costs. 


Baggage Car Service.—A study of the requirements 
of baggage car lighting shows that the No. 452 re- 
flector, designed primarily for postal car lighting, is 
admirably fitted for baggage car service. It should be 
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mounted considerably higher and at considerably 
wider separations than when used in _ postal car 
service. ; 

Miscellaneous.—In addition to the above, the Holo- 
phane Co. has designed a reflector, BAE-40 Mahog- 
any, for dining car, kitchen and pantry lighting. The 
present common practice of using bare lamps in din- 
ing car, kitchen and pantry is considered very objec- 
tionable because of the serious degree to which it cuts 
down the efficiency of the eye. The BAE-40 Mahog- 
any reflector is designed for use with the 15 watt or 
25 watt, G-18% clear bulb train lighting lamp. It is 
a steel reflector with a 2% in. neck, and has a very 
attractive mahogany outside finish. 

The Macbeth-Evans Glass Co. has brought out a 
number of new reflectors of Alba glass, such as No. 
3439 A-B & C, which are especially designed for car 
lighting work. Also a new large shade for center deck 
lighting made especially deep in order to completely 
shade the lamp. For dining car lighting a small por- 
table No. 4513 has been designed. This is made of 
a special shade of amber glass, satin finish and dec- 
orated with brush gold. Shallow bowls for center 
deck and dining car use, elaborately decorated in va- 
rious designs, are now being furnished together with 
sleeping car berth lights to match. 


No. 3440 No. 3419 


ALBA REFLECTORS, 


ALBA BOWL No. 3439, 


There has been considerable improvement in Alba 
glass itself in the direction of a smoother texture, 
whiter color and absence of selective absorption, which 
means that a color of the light source is transmitted 
unchanged through the glass. 

Safety Car Heating & Lighting Co. has developed 
a one-piece glass shade or bowl for car lighting serv- 
ice known as the “Corona.” The upper half is made 
of frosted glass, the lower half corrugated or fluted 
clear glass. The upper half serves as a reflector, and™ 
the lower half as a diffusor. This shade is made in 
various sizes. 

They have also developed what is known as the 
“Opalite” open glass shade made of thin opal glass. 
A modification of this is the “Peridot,’ which has a 
thin veneer of pale green ‘glass on its outside surface. 
These shades are used for coach lightirig and in all 
places where open shades are appropriate. Steel re- 
flectors for baggage and mail car lighting have also 
been developed. Mail car reflectors are built in spe- 
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cial shapes for directing illumination to the sorting 
plane. An adjustable decorative table lamp is another 
improvement. 

The Safety Company made an elaborate report which 
is published in full on advertising pages 27 to 38. 

The Wheeler Reflector Co. has developed the “Para- 
Steel” reflector for use in baggage and mail car hght- 
ing. This is furnished with either an enameled or 
aluminum finish inside surface. 

Fixtures. 

The Adams-Bagnall Electric Co. has developed what 
is known as the “Abolite.” This is a lamp and shade 
holder with a special positioning device which enables 
the same fixture and lamp to be used with either ex- 
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tensive or intensive reflectors. Industrial ‘Abolites” 
include also an enameled steel reflector attached to 
the fixture by phosphor bronze spring. The detail 
of this improvement is shown in the accompanying 
Cuts. 


Delta Star Electric Co. reports as follows: Our 
line of lighting fixtures for use in railway shops has 
been extended by the addition of single and multiple 
unit fixtures both with and without enclosing globes. 
These enclosing globes have been added to our me- 
dium size fixtures in order that breakages due to 
cleaning may be eliminated, and it, is now only neces- 
sary to clean the globe rather than the lamps. A 
large fixture has also been developed for use in shops 
‘in place of arc lamps. This fixture will take lamps 
up to 250 watts for either series or multiple lighting 


_, and is provided with an enclosing globe. 


Safety Car Heating & Lighting Co. has developed 
the safety shade holder shown in the accompanying 
illustration. The glass shade is inserted by a slight 
upward pressure causing the split cone grip to expand 
,over the head at the top of the shade and ride into 
the outer groove at the neck. This holds the shade 
temporarily while the operator with the same hand 
screws home the follower nut, firmly gripping the 
shade. This operation permits the use of one hand 
for carrying shades while the other hand secures the 
shade in the holder—a decided advantage in car clean- 
ing. Sufficient resiliency is provided for expansion of 
the glass when heated. 

This company has also designed a large numper of 
decorative car lighting fixtures. An especially useful 
improvement is a porcelain receptacle in which the 
thread contact is molded in the porcelain body, pre- 
venting any rattling of the lamp in the socket. A 
spring base contact obviates the difficulty formerly 
encountered of breaking contact due to vibration of 
the car. 

Detailed descriptions of the improvements mentioned 
are given on advertising pages 27 to 38. 
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IV.—FANS. 

The Adams-Bagnall Electric Co. has during the 
past year taken over the Jandus fan. The chief im- 
provement made on this fan has been the riveting to- 
gether of the laminated pole pieces on the fan motor 
which makes it easier to take apart and repair. 

The Diehl Mfg. Co. reports the use of a sirocco, 
type fan in the dining car ventilation. This is a posi- 
tive pressure blower, the blades being enclosed by a 
rim. Ninety per cent of all the 12 in. fans built by 
this company are of the single speed variety while 
60 per cent of the 9 in. fans are single speed and 40 
per cent three speed. This seems to indicate that 
elimination of auxiliary speeds is considered an im- 
provement, 

V.—MOTORS AND GENERATORS. 

The Burke Electric Co. reports the development of 
a line of mill type motors of extra heavy design. Cas- 
ings for these motors are built of heavy boiler plate 
in accordance with best practice in boiler construction 
and have great rigidity and strength. They are of 
the commutating pole type and are capable of handling 
great overloads. 

This company has also developed a synchronous in- 
duction motor, which combines the good starting 
qualities of the induction motor with the high power 
factor of the synchronous motor. This machine is 
shown herewith. It is especialy adapted to use in 
railway shops using alternating current power. 

The Crocker-Wheeler Co. has developed a line of 
direct current interpole motors with an improved re- 
action type brush holder and dust proof bearings. 
They have also brought out a line of 25 cycle, 3 phase, 
alternating current motors. Form wound coils are 
used for the stator windings to facilitate repairs in 
case of injury. 

The Reliance Electric & Engineering Co. has 
brought out the Reliance speed cutting dial which 
shows the correct speed for the working of any kind 
of metal. Speed adjustment is made by simply re- 
volving the dial to the point opposite the indication for 
the metal to be worked. 

The Westinghouse Electric & Mfg. Co. report on 
improvements made in motors and controlling appa- 
ratus for Railway Electric Traction as follows: 
Motors. 

In spite of the excellence of the interpole railway 
motors, in use a year ago, there have been further im- 
provements suggested, and put in force in the past 
year. 

The use of forced ventilation to increase the ca- 
pacity of the motors has been tried out on a large 
scale on the Pennsylvania and Long Island Railway 
cars. The motors have a nominal rating of 220 horse- 
power. The use of forced ventilation enables the mo- 
tors to be operated at a much higher continuous rat- 
ing than would be possible without it. The method 
of applying forced ventilation is unique. It has been 
described in the technical papers, but may be briefly 
mentioned here. 

A small motor-driven blower, or rather, pair of 
blowers, is mounted underneath the truck bolster, and 
each fan furnishes air to one motor, The blower mo- 
tor has a fan on each end of its armature shaft. The 
air supplied to these blowers is taken from well up 
the side of the car, so as to avoid to the greatest ex- 
tent the introduction of dust and dirt from the road- 
bed into the motors. 

The use of forced ventilation has been quite com- 
mon on locomotives—notably the New York, New 
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Haven & Hartford Railroad Company, the St. Clair 
Tunnel, the Spokane & Inland, and others, for some 
years, but this is the first time that forced ventila- 
tion has been applied to car motors on any large 
scale. 


Field Control 

The speed of the passenger locomotives on the New 
York, New Haven & Hartford Railroad, when oper- 
ating on direct current, is controlled by the varying 
strength of the field of the motors. This system was 
so eminently successful, having been operated for 
about four years, that the same plan was adopted for 
the Pennsylvania locomotives. These locomotives 
have only two motors and consequently would not 
have as wide a range for speed control of the motors, 
as locomotives having four motors, connected in se- 
ries, series parallel, and parallel. On the Pennsyl- 
vania locomotives, the motors are connected, first, 
with full field series; second, normal field series; 
third, full field parallel; fourth, normal field parallel. 
This control thus gives four highly efficient operating 
speeds. The full field gives an enormous tractive ef- 
fort at low speeds, and the normal field enables them 
to operate comparatively heavy loads, at high speeds, 
thus enabling a motor of given capacity to operate 
over a much wider range of speeds, and less than 


would be at all possible without the field control. This ~ 


whole system has been remarkably successful, and 
has in no case ever given the slightest amount of 
trouble. The commutation of the motors is perfect, 
regardless of the field strength, and proves conclu- 
sively the great flexibility of the modern interpole 
railway motor, and its adaptability to conditions of 
operation, which would not be possible with the old 
non-interpole form. 


High Voltage Direct Current Apparatus. 

We have taken a contract for equipping the Pied- 
mont Traction Co. and the Greenville, Spartanburg 
& Anderson Railway Co., which form two branches of 
a new railway system in North and South Carolina, 
with 1,500-volt direct current apparatus. This is a 
distinct advance over any direct current lines, and is 
moreover the largest installation ever undertaken, as 
it calls for the equinment of about 135 miles of rail- 
way, and includes both car equipments and locomo- 
tives; the latter to be used for hauling freight. The 
motors to be used for these equipments will be the 
standard type of interpole motors, especially designed 
for operation on 1,500 volts—two motors permanently 
connected in series. 

The control is a modification of the standard “HL” 
type, which will be mentioned hereafter. 1,500-volt 
current was adopted, as it was‘not felt that sufficient 
advantage could be secured from the use of 1,200 volts 
to enable the service to be handled satisfactorily. 

One of the improvements on this 1,500-volt equip- 
ment is the use of the dynamotor, which drives the 
compressor by means of a friction clutch of a stand- 
ard automobile type, which is automatically cut in 
when the air pressure reaches a certain limit. The 
dynamotor ordinarily furnishes power for the control, 
and lights, but in this case it serves also to operate 
the compressor without the use of a separate motor. 
The dynamotor is arranged so that it will operate on 
the 600-volt lines at the regular speed, thus enabling 
the air compressor to be kept up much better than 
is possible where 1,200-volt compressor motors are 
used and operated at half speed or less, on the low 
voltage lines. 

Multiple Unit Control. 
Marked advances have been made in the use of 
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multiple unit control, both for city cars and for in- 
terurban work, in the past year. Our new “HL” con- 
trol has been very well received, and meets the de- 
mand for a simple effective control, which will re- 
place the hand control on the platform of the cars 
without great addition in either cost or weight. In 
many cases, in fact, the weight is less with the “HL” 
control than with the old hand controllers. The ad- 
vantage of getting a controller handling heavy motor 
currents off the platform is becoming more important 
every day, and we look for a rapid turning of the 
sentiment of operating men towards this form of con- 
troller. The “HL” controller not» only employcms 
smaller number of switches than any multiple unit 
control heretofore used, but the number of interlocks 
is reduced so: much as to enable them to be practically 
forgotten, as far as cost of maintenance is concerned. 
Line current is used for operating the valve magnets 
for the switches, and a form of resistance is used in 
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series with these which is of the most efficient form, 
being practically fool-proof. 
Single-Phase Railway System. 

Steady advance has been made in the use of single- 
phase apparatus for railway work. In the past year, 
the Rock Island & Southern Railway has begun op- 
eration with 11,000-volt single-phase current on the 
trolley, and the apparatus has operated with the 
greatest success. The New York, New Haven & 
Hartford Railway Co. has been extending its electri- 
fied zone, and has purchased a number of different 
locomotives with a view to establishing the best type 
of both passenger and freight service. The latest lo- 
comotive is one which is equipped with four driving 
axles, but has eight motors, there being two motors 
geared to a quill surrounding each axle. This equip- 
ment, while on the face of it appears more compli- 
cated, is in reality lighter, cheaper, and simpler than 
the locomotive of the same capacity having four mo- 
tors of the same total capacity. This type permits the 
use of small motors for locomotives of large capacity, 


and thus renders repairs of the motor a much simpler | 


matter. Each of the small motors has practicaly one- 
half the number of brushes, brush holders, or arma- 
ture field coils, etc., as one large motor, so that there 
is the same total number of these parts on the loco- 
motives as with the large motors. There are, there- 
fore, no more chances for failure of the small motors 
than for the large ones, and the cost of repairing a 
small motor, as the result of a defect, will be very 
much less than repairing the same defect in a large 
motor. Both motors are geared to the same gear, 
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thus permitting the use of only one gear on the quill, 
where the large motor requires twin gears. It is be- 
lieved that this type of locomotive marks a distinct 
advance in the art. 

This locomotive has the two motors on each axle 
connected permanently in series, and as each of these 
motors is wound for practically the same voltage as 
the one large motor, this type thus is equivalent to 
doubling the voltage of the single-phase motor, and 
cutting the current in half. This is a distinct advantage 
in saving the car wiring, and in reducing the capacity 
of the control switches. The locomotive is especially 
well adapted for operation on direct current for the 
same reason. 

The mechanical features of the lacomotive: having 
this electrical equipment, are also of a very novel 
form. We will not attempt to describe them here, 
however, feeling that this description pertains more to 
electrical features, and the full description of this lo- 
comotive will be found in the technical papers at an 
early date. 

We have also built for the New Haven Co. a straight 
A. C. switching locomotive,.which from the time of 
its receipt at Stamford, has been on duty at least 
twenty hours per day. It has been a great success, 
and is doing the work of two steam locomotives. An 
order has been placed with us for fifteen additional 
switching locomotives of this type. The weight of 
each is 80 tons. 

The Boston & Maine Railroad Company has in the 
last few months electrified the Hoosac Tunnel with 
11,000-volt single-phase current, and has been op- 
erating since the latter part of May, handling all of 
their service with straight single-phase locomotives. 
Six locomotives are now in use, each having a rating 
of approximately 1,500 horsepower. Half of these are 
geared for a minimum speed of approximately 30 
m.p.h. for handling heavy freight trains through the 
tunnel. The others are geared for 50 m.p.h. and are 
used for handling the passenger service. These loco- 
motives weigh approximately 130 tons each. Two of 
them were delivered four months after receipt of 
order. This installation is especially notable on ac- 
count of the difficulties encountered in installing the 
apparatus, and the faultless operation that has been 
secured when using 11,000 volts in the tunnel, which 
has heretofore been so full of smoke as to render it 
almost impossible to see in it. 


The New York, Westchester & Boston Ry. Co., 
which is a subsidiary of the New York, New Haven 
& Hartford, is also being electrified with single-phase 
at 11,000 volts, equipments to be interchangeable with 
those on the New Haven line, but are to operate on 
alternating current only. The equipments will be 
used for high speed passenger service with multiple 
unit cars. 


Most of the troubles on single-phase railways in the 
early days of installation were due to operation at 
abnormally high speeds—at speeds for which the 
equipments were not designed. The high speeds were 
made possible because of the fact that the line voltage 
was always good, and an over-voltage tap on the 
transformers was usually supplied. Further, the mo- 
tors have naturally a very steep speed characteristic, 
which enables them to reach a much higher speed 
than would be possible with a direct current motor 
with the same gearing. This trouble from overspeed- 
ing is now avoided by the use of what is known as an 
overspeed relay. This is electrically operated, and 
placed in the control circuit in such a way as to be 
controlled by the current and voltage applied to the 
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motors. It is so arranged that the control circuit will 
be opened on the higher notches of the controller, if 
the speed reaches a certain definite limit. It is thus 
impossible to operate these cars above this limit, un- 
less there is a long down-grade of 1 per cent, which 
is unusual on interurban lines. In any case, if they 
are operated at excess speeds, they are operated with- 
out power on the locomotives. This scheme might 
safely be applied to direct current lines, as well, since 
extreme high speeds are not only dangerous, but in 
practically all cases are unnecessary, and are expen- 
sive, because of the extra power consumption which is 
involved. 

Line Construction. 

Various improvements have been made in the trol- 
ley construction for both direct current and the single- 
phase systems. New hangers introduced, which are 
not only lighter, but more effective than the old ones. 
Splicing ears of the improved type developed, etc.,: 
etc. In fact, there is no line of apparatus used on 
railroads which has not shown a distinct advance in 
the past year. 

VI.—CONTROLLING DEVICES. 

Electric Controller & Mfg. Co. reports the develop- 
ment of a dynamic braking controller for hoists. This is 
nothing more or less than a device for converting the 
hoisting motor into a generator during the lowering, 
the resistance values being so proportioned as to limit 
the lowering speed to a safe armature speed. If the 
load is so extremely heavy some power is returned to 
the line. To bring the load to rest the control lever is 
pulled to the off position which increases the dynamic 
action until the armature is brought to a standstill. 
This relieves the hand or magnetic brake of all stop- 
ping duty and makes it a holding brake only, thereby 
materially increasing its life. 

There has been during the year a considerable in- 
crease in the use of automatic motor starters. Opera- 
tion of those built by this company may be briefly de- 
scribed as follows: 

Up to the advent of this line of starters the method of 
securing the time element was by some device such 
as an air or oil dash pot, or the mere inertia of the 
moving parts. This mean that the motor was being 
started always in the same time regardless of load. 
The ideal manner of doing this is to make the time 
element vary with the load, that is, if the load to be 
started is light, the armature may be put across the 
line very quickly; if the load to be started is heavy 
this time element should be drawn out so as to min- 
imize the current to proper commutating values. 


To secure this end seemed difficult without a com- 
plication of relays, etc., until the discovery of the prin- 
ciple embodied in the magnetic switch used in connec- 
tion with E. C. & M. Starters. This magnetic switch 
is operated by a solenoid carrying a series winding in- 
stead of the usual shunt winding. If the current flow- 
ing through the armature is heavy, the switch will not 
close. When the current dies to the proper predeter- 
mined value, the switch promptly closes. This is due 
to a peculiar arrangement of the magnetic circuit. 
When the curtent flow in the motor armature is heavy, 
the flux in the magnetic circuit of this switch is ac- 
cordingly great, and it leaks across a path which op- 
poses the closure of the switch. As this flux decreases, 
the leakage decreases and the switch ultimately closes 
at the proper time. 

The Reliance Elec. & Engineering Co. have devel- 
oped an automatic starting device for their adjustable 
speed motors. Starting and stopping is effected by 
simply pressing a button, the starting resistance being 
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cut in automatically. Control devices are so arranged 
as to be at the hand of the machine tool operator which 
lessens the idle time of machines. 


The American Electric Fuse Co. and the Allen- 
Bradley Co. have brought out carbon pile rheostats 
for motor starting and battery charging service. These 
are simply piles of carbon disks, the resistance of 
which is varied by a pressure exerted by a screw. Very 
fine adjustment of resistance is possible by means of 
these rheostats. 

The J. Lang Elec. Co. have brought out an induc- 
tion motor starting switch for the control of poly- 
phase induction motors. The arrangement of this 
switch is such that it is impossible to place the motor 
on running voltage without first placing it on starting 
voltage; also the switch cannot be left on the starting 
side. ; 


VII—WIRE AND WIRING DEVICES. 

No change has been made in insulated wires during 
the past year, neither has there been any material 
change in conduits. Various manufacturers of wiring 
devices have brought out certain improvements, among 
which are the following reported by the Crouse-Hinds 
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Berth light fixture. 

Charging plug and receptacle. 

Deck rain condulet and contact fittings. 

Yard box for charging receptacles. 

‘Combination switch and cutout box. 

Standard for securing “‘C”’ condulets to woodwork. 

Battery terminal connecting box and fittings. 

Battery terminal connecting box and fuse box. 

Battery box entrance condulet. 

One-half inch, 34-inch and 1-inch type bushings. 
(1 and 2-hole bushings.) 

Swivel condulet for telephone jacks or cars. 

Machine terminal connecting box and fittings. 

Junction box for overhead wiring. 

Junction box for underneath wiring. 

Holders for securing trough reflectors to “C” con- 
dulets. (Mail cars.) 

Conduletto fitting with metal cover for railway car 
work. » o 

The Hart & Hegeman Co. have redesigned their 
Barrier switch making the porcelain heavier and 
stronger and putting in a heavy steel spindle which 
rotates on steel bearings and permits the switch to 
stand very rough service. The Barrier device allows 
the switch to break heavy momentary overloads by 
the passing of the switch through a narrow enclosed 
slot of the porcelain, effecting a mechanical blow-out 
of the arc. 

The Daum Mig. Co. have, during the year, made 
some improvements in their refillable fuse shells. 
These shells conform to National Electric Code Stand- 
- ards. 

A refillable shell has also been developed by the Trio 
Mfg. Co. 


VIII.—TRANSFORMERS, RECTIFIERS, ETC. 


Improvements made in transformers during the year 
have been chiefly minor changes in design and im- 
provement in the iron used in cores which have slightly 
reduced core losses. 
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The chief improvement made in mercury arc recti- 
fiers has been in the glass bulbs. Bulbs showing a life 
of upwards of 4,000 hours are no longer uncommon. 
This, of course, is an important improvement since the 
cost. of new bulbs is practicallly the only maintenance 
expense with this type of rectifier. 


Some progress has been made in the development of 
a rectifier with a graphite arc valve, but as yet none 
of these have been built in sizes large enough to be 
useful in railway work. 


IX.—_INSTRUMENTS. 


Hoskins Mfg. Co., which now carries the line of 
meters formerly manufactured by the International 
Electric Meter Co., report the development of a direct 
current portable volt-ammeter with which simultane- 
ous reading of voltage and current can be taken. The 
principal improvements embodied in this instrument 
are resiliently mounted armature bearings which pre- 
vent injury from rough handling and an improvement 
in the pole pieces. The old practice was to mill each 
pole shoe and fasten them together with brackets. 
With this method it is impossible to secure a hole 
truly round, which is necessary for uniform air gap. 
Consequently the scale will not be evenly divided. The 
method now employed in making this meter is to braze 
the pole shoes together and drill the hole afterward 
giving a uniform air gap and an evenly divided scale. 

The Wagner Elec. Co. has put on the market a very 
compact instrument for train electricians, small enough 
to rest on the window of a pullman car. . 


X.—MISCELLANEOUS. 


While not altogether a matter of improvement in 
electrical equipment, the freight handling system in- 
stalled by the Sprague Elec. Co., for the freight ter- 
minal of the M. K. & T. Ry., in St. Louis is so much of 
an advance that the committee considers it worthy of 
mention. The essential feature of this system is a 
series of small trolley hoists running on overhead I 
beams suspended from the ceiling. There are 18 of 
these hoists, 2 of 6 ton capacity and the remainder of 
2 ton capacity each. They are arranged to pick up 
freight carrying trucks and deposit them anywhere 
about the building. The hoisting speed is 60 ft. per 
minute, the lowering speed 120 ft. per minute, and the 
maximum traversing speed 500 ft. per minute. Direct 
current at 230 volts is furnished to the traveling hoists 
by a small third rail. This system does away almost en- 
tirely with hand trucking of freight, and allows freight 
to be delivered on the floor above the track level. 


A similar system designed by the same company has 
been installed in the store houses of the Rock Island 
shops at Silvis, [linois. 


The Otto Gas Engine Co. has developed a gas-elec- 
tric car for furnishing power for the operation of elec- _ 
tric track tools. The car carries the men and tools to. 
where they are needed and then supplies the necessary 
power. It is virtually a self-propelling portable power — 
plant. 

H. C. Meloy, Chairman. 
PSP haline 

C. J. Causland, 

D. P. Morrison. 


Edward Wray. 
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The Committee appointed by you, for the purpose 

of investigating and reporting on railroad shop prac- 
tice, has selected as a proper subject the use of alter- 
nating current as compared with direct current for the 
operation of various tools and appliances found in rail- 
road shops. 

There is no doubt but that both kinds of current 
have advantages and disadvantages; therefore, we 
must determine whether or not the objections to 
either are more than offset by practical benefits which 
ean be derived therefrom. There are at the present 
time in vogue what might be termed three systems 
of generating current for operating shop machinery ; 
namely, alternating current, direct current, and-a com- 
bination of both. 

The first modern repair shops built used direct cur- 
rent exclusively for their operation. This was due 
both to lack of knowledge concerning characteristics 
and uncertainty regarding feasibility of using alter- 
nating current; also the high cost of motors and gen- 
erating apparatus which then prevailed. 

About seven or eight years ago, shops were installed 
using a combined alternating current and direct cur- 
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Variable Speed Motor Driving Wheel Lathe. 


rent system. In some cases both direct current and 
alternating currert prime generating units were used, 
and in other instances alternating current prime gener- 
ating units only were installed, and direct current was 
obtained through the medium of a motor generator set 
or rotary converter. The advantages of the latter ar- 
rangement are numerous, but mainly the flexibility of 
operation and the high efficiency of large units would 
form a determining factor in deciding upon this 
method in preference to the former. 

During the past five years several installations have 
been made where alternating current is used exclu- 
sively, probably the most prominent being that of the 
New York, New Haven & Hartford shops at Reads- 
ville, Massachusetts. As stated in last year’s report by 
the Shop Committee, it is somewhat dubious, even at 
this time, whether or not the best plan is to use alter- 
nating current to the exclusion of direct current, as no 
doubt exists but what increased output can be obtained 
from certain classes of machine tools by the use of 
variable speed D. C. motors, and, in view of the pres- 
ent high labor costs, this is certainly an important 
consideration. The recent development of multi- speed 
alternating current motors, and increased use of vari- 
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able speed alternating current motors in conjunction 


with mechanical gear changes, however, may in a 
short time alter present engineering practice. 
Practically all of the machine tool builders have 


now so arranged machines that constant speed motor 
drive may be used through the medium of mechan- 
ical gear change and in small shop installations where 

power plant capacity does not exceed 500 kw., it 
would seem inadvisable to complicate power distribu- 
tion by installing both alternating and direct current ; 
inasmuch as the relative saving in labor would be 
less than in a large shop where, as in a great many 
cases manufacturing is done for smaller shops on the 
system. 

In the first place, we must consider the original 
cost, which is always an important factor, in our cal- 
culations ; beginning at the power plant and ending 
at the motors which will drive the machinery. 

The cost of certain parts of a power plant will re- 
main practically constant, regardless of whether or 
not direct or alternating current is used, provided, of 
course, that the same method of operating generat- 
ing units is decided upon. If alternating current tur- 
bines are compared with direct current generators 
with cross-compound condensing engines, the cost of 
building and foundations would be considerably 
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greater for the latter installation; but boilers, con- 
densers and other accessories would remain practi- 
cally the same. We should assume, however, that the 
comparison would be between alternating current 
turbo-generators, and direct current turbo-generators ; 
in which case the cost of building and all equipment, 
exclusive of the generating units, would be essentially 
the same. Where alternating ‘current is decided upon .- 
the installation of turbines is practically the only 
thing considered, as recent developments in the de- 
sign of non-condensing units makes them eminently 
satisfactory where water cannot be secured for con- 
densing purposes. In‘the case of direct current many 
engineers prefer engine type units to turbo- generator 
units. 

We give below a table showing approximate first 
costs of generating units in a power plant installa- 
tion which may be of benefit in reaching a decision 
as to the system which can be most economically in- 
stalled. In order to make this table of practical ben- 
efit, we have assumed that this plant is to provide 
power and light for a large locomotive and car repair 
shop, with fifty pits in erecting shop, and sufficient 
car repair facilities to take care of the division on 
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which the shop is located.. Undoubtedly, for a shop 
of this character and size, most engineers would de- 
cide upon three prime generating units of approxi- 
mately 750 kw. capacity each; and, if a combination 
system is considered, two motor generator sets of 
approximately 300 kw. capacity each, to provide 
direct current for the variable speed machine tools 
and, possibly, for the cranes, would be installed. The 
estimates for such an installation would be given as 
below: 
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consideration transmission line losses alone, we can 
transmit nearly four times the power at 440 volts 
alternating current as at 250 volts direct current, 
with the same percentage of loss. In shop practice, 
however, the limited distance at which power is trans- 
mitted generally makes the current carrying capacity 
of the wire a determining feature, rather than the 
losses through resistance. On this account it will 
probably be found that the transmission lines for alter- 
nating current will require about 60 per cent as much 


COMPARATIVE FIRST COSTS OF DIFFERENT TYPES OF PRIME MOVERS. 


Ds G: ie A.C: WAG Cigs 
ws (Eng. Type (Eng. Type and (Eng. Type 
\ ARG? Generat. a &. Generat. Die Generat. 
(Turbine:) Units.) -(Turbine.) Units.) (Turbinesy Waites 
Three 750-KW condensing alternating 
current. turbo-genetatars.. 2.0. -eny a $39,000 $39,000 
Three 1,125-H. P. cross-compound con- 
densine enemies sc wee ones meen $42,000 $42,000 $42,000 
Three 750-KW alternating current en- 
Siflel Ly Dele eneratOls sama fae ee 30,000 30,000 
Two exciting units for alternating cur- 
rent generators, one to be steam 
driven and one motor driven........ 2,500 2,500 2,500 2,500 
Three 750-KW direct current turbo-gen- 
CTALONS 4 yeh ct ee ee ea ene $65,000 
‘Two 300-KW direct current motor gen- 
erator sets, consisting of alternating 
current synchronous motor and 250- 
Volts PCNEra Otley, aces ieee aed tee 10,000 10,000 
Three 750-KW direct current engine 
Ly pe «Generators ay sew, ek ee 30,000 
$41,500 $74,500 $65,000 $72,000 $51,500 $84,500 
We find from the above that the first cost for gen- of copper as those used for direct current. The per- 


erating units will be as follows: 


Alternatine current (turbines )e ere ee .- -$41,500 
Alternating current (engine type generating 
UNItS) °F ee acoustic aah 74,500 


Dirécticurrent. (turbines) see arameeeen eins eine 65,000 
Direct current (engine type generating units). 72,000 
Avée DP currenty( tur bins) vow remeron eee 51,500 
A. & D. current (engine type generating 

units) 84,500 

Especial attention is called to the fact that the above 
estimate on a combined system contemplates the use 
of a synchronous motor in connection with the motor 
generator set as a power factor corrective device. It 
is the usual method for electrical manufacturers to 
rate alternating current generating units on the basis 
of 80 per cent power factor. By actual practice, how- 
ever, it has been ascertained that the power factor 
usually prevailing in both manufacturing establish- 
ments and railroad shops, will vary from 55 per cent 
to 75 per cent, rarely being as high as 80 per cent. On 
this account it is generally advisable to install a syn- 
chronous motor in the power plant, which can either 
be efficiently used for driving direct current genera- 
tors or used as a synchronous condenser, floating on 
the line to bring the power factor up to the desired 
point. 

It is clearly seen from the foregoing that a straight 
alternating current installation is far cheaper in first 
cost, from the power plant standpoint, than either of 
the alternatives. Now the distributing system must 
be considered. . 

We are practically limited on account of commu- 
tation to 250 volts as a potential for transmitting 
direct current, but in the case of alternating current 
440 volts or 550 volts are generally used. Taking into 
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centage of loss, however, will, of course, be consider- 
ably less, on account of the higher voltage at which 
the current is transmitted. 

The branch lines from the distributing switchboards 
to motors will, in a great many cases, require more 
copper where alternating current is used than where 
direct current is installed, on account of the fire un- 
derwriters’ rules based on motor starting conditions; 
but the amount of copper used for this purpose is 
small as compared to that used for the main trans- 
mission lines. 

It would not be amiss to consider at this time the 
merits of alternating current as compared with direct 
current for lighting. It has been customary where 
direct current is used to operate both arc and incan- 
descent lamps from a 250-volt circuit. With an in- 
stallation of this character, the life and efficiency of 
incandescent lamps are greatly reduced, and the are 
lamps do not operate as successfully as on a 125-volt 
circuit, 

The development of the tungsten lamp for shop 
lighting has practically made imperative the use of 
125-volt transmission, which in the case of direct cur-_ 
rent would require special generators for this service, 
on the assumption that 250 volts has been standard- — 
ized upon for power service. It is very simple in the 
case of alternating current to obtain the low tension 
lighting voltage, as the transmission can. be made at 
the full voltage of generating unit, and transformed 
to the desired potential near the point where used. 

Some consideration must be given to the relative 
cost of alternating current and direct current motors 
for operating machinery and cranes. We would esti- 
mate that the cost of alternating current motors for 
individual and group drive would be less than direct 


é 


November, 1911 


current motors, but the cost of alternating current 
motors for cranes will be somewhat in excess of direct 
current motors, as the fundamental principles of alter- 
nating current motor construction make it necessary 
to use on cranes much larger alternating current mo- 
tors than direct current motors. The facility of speed 
control, however, is approximately the same, and it is 
doubtful if an operator could tell from the operation 
of the crane whether direct current or alternating cur- 
rent motors were applied. 

As a general proposition, we think it only fair to 
assume that the difference in first cost of electrical 
equipment for a large railroad repair shop, based on 
the use of alternating or direct current, would be 
mainly represented by the difference in cost of the 
power plant equipment; as the saving in the transmis- 
sion system, by using alternating current and the 
lower cost of alternating current motors for driving 
machine tools, would be practically counterbalanced 
by the increased cost of alternating current motor 
driven cranes and variable speed machines, where nec- 
essary to provide them with mechanical speed changes. 

In making a decision upon the important subject 
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covered by this report, we should bear in mind the 
possible necessity in the future of transmitting current 
for a long distance for the purpose of operating pumps, 
or furnishing light to depots or other property re- 
moved from the power plant. We must also consider 
the possible likelihood of purchasing alternating cur- 
rent from a hydroelectric company based on _ rates 
lower than the same current could be generated by the 
railroad. 

The general conclusion of the committee is that 
alternating current should be used exclusively in small 
division railroad repair shops, where the capacity of 
generating units in power plant does not exceed 500 
kw., and that the combination of alternating current 
and direct current should be used in larger installa- 
tions. The direct current units should be installed for 
the purpose of operating variable speed machine tools 
only. The use of alternating current for operating 
cranes, transfer tables, turntables and hoists is recom- 
mended as being wholly satisfactory, and no reason 
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exists for converting alternating current to direct cur- 
rent for any of these purposes. 

We trust that there will be developed, some time in 
the near future, an alternating current variable speed 
motor having the same characteristics as a direct cur- 
rent motor, where the variation of speed is obtained 
by field control. When this is developed, no reason 
whatever will exist for continuing the use of direct 
current in steam railroad repair shop practice. 

USE OF COMPRESSED AIR IN STEAM RAILROAD 
SHOPS. 

As a supplement to the report just presented on 
the use of alternating current as against direct current 
for railroad shop operation, the committee feel it their 
duty to call the attention of the members to the alarm- 
ing increase in the compressed air consumption in 
shop practice. 

The modern railroad shop of today under existing 
operating conditions requires compressor capacity of 
1,000 to 10,000 cubic feet of free air. In order to ob- 
tain this volume of air, it is necessary to use steam 
representing from 150 to 1,500 boiler horsepower, 
which probably equals the amount of power neces- 
sary to operate all shop equipment driven by other 
methods. 


Constant Speed Motor Driving Double Head Shaper. 


We desire to unequivocally endorse the substitution 
of electric power for compressed air wherever pos- 
sible, and the development of electric drive for hoists, 
riveters, chipping hammers, drills, etc., makes it wholly 
practical to eliminate the majority of pneumatic appli- 
ances. 

In the opinion of the committee, it is also desirable 
to distribute a number of small compressors through 
the various buildings, these compressors to be elec- 
trically driven and arranged to automatically start and 
stop through pressure governors. While this method 
may not be wholly feasible under present operating 
conditions, it would not only be feasible but strongly 
advisable if the compressed air consumption is greatly 
reduced by the substitution of electrical equipment as 
above indicated. 

There are few departments in a steam railroad shop 
where compressed air is required except during the 
workine day, which represents a small proportion of 
the total time. The present practice is to place large 
compressors in the power plant for furnishing air to 
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the entire shop. In view of the fact that certain parts 
of the shop must have compressed air at all hours, it 
is necessary to operate these large compressors day 
and nicht under extremely uneconomical conditions. 
Since the commmittee has not as yet obtained definite 
figures regarding the cost and efficiencies of com- 
pressed air generation under various conditions, they 
deem it inadvisable to wait another year before bring- 
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ing this most important matter to the attention of all 
the members, who should be vitally interested. 
C. J. Causland, Chairman. 
C. Le Kincaid 
J; GCoMcEires 
Ve ten lake 
t Ariel ottem 
J. Dixon. 


Your committee on specifications have taken up the 
following subjects with a view of preparing specifications 
for same: 

Electrolyte for lead batteries. 
Incandescent lamps. 
Rubber covered wire. 
Hard drawn copper wire. 
Our report on the subjects is as follows: 
ELECTROLYTE FOR LEAD BATTERIES. 
Method of Ordering. 

1. Concentrated sulphuric acid having a specific grav- 
ity of not less than 1.835 or about 66 degrees Beaume at 
60 degrees Fahrenheit will be purchased in amounts as 
the demands of the service indicate. Requisitions for this 
material must clearly state the strength of acid desired, 
as indicated by the specific gravity. Concentrated acid 
should be ordered having a specific gravity of not less 
than 1.835 at 60 degrees Fahrenheit corresponding to 
about 66 degrees Beaume. In case the specific gravity 
is not specified on the requisition, concentrated acid of 
not less than 1.835 specific gravity or 66 degrees Beaume 
will be ordered. 

Material Desired. 

2. The material desired under this specification is a sul- 
phuric acid, free from impurities and sediment, and water 
white in color. Platinum, chlorine, nitrogen in any 
form, arsenic, manganese, copper, sulphurous acid and 
organic matter, when present in sulphuric acid to be used 
in storage batteries, are considered to be detrimental to 
the life and working properties of the battery, and must 
not exceed the figures shown in section 7. 

Instructions for Diluting. 

3. This acid must be diluted with distilled water before 
being used in storage batteries. The dilution should be 
made in a lead tank, adding the acid to the water with 
stirring. If water is added to the acid in diluting, there 
is danger of injury to the operator from acid which may 
be thrown out of the tank. After diluting, the solu- 
tion should be allowed to cool and finally adjusted to 
the specific gravity desired. In diluting, about 75 pounds 
of water will be required for 35 pounds of concentrated 
acid to give an electrolyte of 1.200 specific gravity. After 
the electrolyte has become cool and any sediment present 
allowed to settle, the clear solution is ready for use. The 
electrolyte must not be- added to the battery when at a 
temperature above 100 degrees Fahrenheit. Where there 
are no facilities for diluting the concentrated acid, elec- 
trolyte ready for use, having the strength required, may 
be ordered. 

Requirements for Electrolyte. 

4. If it is desired to specify electrolyte ready for use 
on account of having no facilities for diluting the con- 
centrated acid, the specific gravity of the electrolyte 
required must be clearly stated. Electrolyte having a 


svecific gravity of 1.200 or about 25 degrees Beaune iS° 


mostly “used. In some cases a_ stronger electrolyte, 
specific gravity 1.300 or about 34 degrees Beaume is 
called for, 
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Packing. 

5. Both the concentrated acid and electrolyte must be 
shipped in clean glass stoppered bottles, or carboys, 
properly packed to avoid breakage. The specific gray- 
ity to be plainly marked and carboys stenciled ‘For 
Storage Battery Use 
Sampling. 

6. When a shipment is received at any point, a sample 
of a quart of the electrolyte representing 50 carboys or 
less, or one pint of the sulphuric acid representing 10 
carboys or less, must be sent. by @Rosk some 
the Department of Tests in a clean and dry glass stop- 
pered bottle, carefully packed in a strong case and care- 
fully cushioned to prevent breakage in transit, and ac- 
companied by ‘Sample for Test” tag properly filled out, 
and the acid must not be used until report of test is re- 
ceived, 

If there are several samples from the same shipment, 
each sample must bear a designating mark. The same 
designating mark must be put on the lot of acid which © 
the sample represents, so that if any of the samples do 
not stand test, the acid represented by the sample can 
be selected for rejection, 

Rejection Limits. 

7. Shipments will not be accepted which: 

(1) Have a specific gravity lighter than 1.81 for the 
concentrated acid. 

(2) Have a specific gravity 
.02 heavier than the specific 
diluted acid. 

(3) Show any gasing at 70° Fahrenheit in two hours 
on open circuit ,when a small fully charged storage bat- 
tery element of the Plante or formed type is placed in a 
jar filled with the acid adjusted to a specific gravity of 
1.200. It is understood that the storage battery element 
used in this test does not show gasing under these con- 
ditions with electrolyte which is known to.be of satis- 
factory quality. 

(4) When the strength of the acid is adjusted to 1.200 
specific gravity, contain any platinum or more than 

.005 per cent Iron. 

.001 per cent Chlorine. 

005 per cent Nitrogen in any form. 

002 per cent Copper. 

001 per cent Arsenic. 

-OOL per cent Manganese. 

.010 per cent of impurities other than the above. 

(5) When the strength of the acid is adjusted to 1.200 
specific gravity, require more than .3 c. c. N/10 per- 
manganate solution to produce a red color in 100 c. c. 
ot. thezacid. 

(6) When the strength of the acid is ad acre to 200 
snecific gravity, are not water white in color. 

Claims for Rehearing. 

8. Samples of rejected material are usually held at the 
laboratory one month from date of test report. Ac- 
cordingly, in case of dissatisfaction with the results of 
test, the shippers must make claims for rehearing, should 


more than .01 lighter or 
gravity ordered for the 
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they desire to do so, within that time. Failure to raise 
a question for one month will be construed as evidence 
of satisfaction with the tests, the samples will be 
scrapped; and no claims for rehearing will be considered. 
INCANDESCENT LAMPS. 

A committee consisting of J. R. Sloan and J. L. Minick 
was appointed to meet with the committees of the United 
States Government, the Railways and the Manufacturing 
Association. The attached letter will explain the diff- 
culties this committee has encountered and we recom- 
mend that the same committee be continued and they be 
given more time to complete their report, 


Altoona, Pa., October 10, 1911. 
Mr. G. B. Colegrove, 
Chairman Committee on Specifications. 
Dear Sir: 

Your committee appointed early this year, to take up 
the subject of specifications for the purchase of incan- 
descent lamps, desires to report as follows: 

At the meeting held at Washington, the committee 
presented a brief form of specification which was dis- 
cussed at that time. Objections were made on the part 
of the manufacturers to the wording of several clauses, 
and since that time other objections have been made from 
time to time. In looking into the objections raised, your 
committee has found that there is good foundation for 
each of them. It is therefore the desire of the commit- 
tee to have the time for investigating this subject ex- 
tended so that each objection or criticism may be looked 
into and definite conclusions arrived at. 

Among other things the suggestion has been made 
that the basis of inspection is not right; that is, that 
the number of samples taken from a package is prob- 
ably too small. or that the number of lamps necessary 
to reject is too small. Objection has also been raised 
to the use of excess voltage test, due to the fact that 
very little is known at the present time as to the per- 
formance of tungsten lamps at wattages less than .9 watts 
per candle. An investigation should be taken up in this 
connection and carried along until some definite results 
can be obtained. As far as your committee is able to 
ascertain, the performance of tungsten lamps at wat- 
tages below .9 watts per candle seems to be quite erratic. 

Your committee has found in the case of excess volt- 
age tests that very few of those who are making use of 
this test are carrying on the test in exactly the same 
manner. Excess voltage tests should not be depended 
upon entirely as an indication of the performance of the 
lamps in actual service, and it is therefore desirable to 
give some consideration in our specifications to normal 
voltage tests. This test should also be looked into very 
thoroughly and accurate data obtained. In making use 
of both of these tests, the tests should be described in 
detail in the specifications. 

Likewise the routine methods of collecting the data, 
plotting curves when necessary, and the drawing of con- 
clusions should be looked into and outlined in detail. 

As stated before and based upon the reasons given, 
your committee desire to have the time for investigating 
this subject extended for obtaining accurate data before 
recommending a specification to the association. 

(Signed) J. L. Minick. 
RUBBER COVERED WIRE. 

On this subject we are not prepared to submit other 
than a partial report for the reason taht we have been 
unable to fully complete the specification to our satis- 
faction . 

We have gone into the matter quite thoroughly and 
have made progress, although there are a number of 
minor points which remain to be taken up. We would 
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therefore require more time in which to complete the 
work. Would recommend that a special committee be 
appointed on this subject. 


SPECIFICATIONS FOR RUBBER COVERED WIRES 
AND CABLES. 

This specification is intended to cover all rubber cov- 
ered wires and cables purchased for this department or 
used by contractors in executing work for this depart- 
ment. 

The specification consists of two parts: 

Part 1 gives in detail the requirements of the conduc- 
tors, tinning, rubber compound, braid, sheath, etc. 

Part 2 treats of the inspection. 

Part I—Requirements. 

Each solid conductor or separate wire if a stranded 
conductor shall be soft drawn copper, having a con- 
ductivity of not less than 98 per cent Matthieson’s 


standard. 


Shall be of uniform circular cross section, smooth. 
clean, free from flaws, scales, and evenly annealed. 

Shall have a tensile strength (timed or untimed) of 
30,000 pounds per square inch. 

Shall have an elongation (timed or untimed) in eight 
inches not less than: 

20 per cent when under 0.010 inch in diameter. 

25 per cent when 0.10 inch in diameter to 0.030 inch 
in diameter, inclusive. 

30. per cent when larger than 0.30 inch in diameter. 

The elongation shall be measured as the permanent 
increase in length due to breaking the wire in tension 
between marks placed eight inches apart. The frac- 
ture should occur in the length included between the 
marks, 

Shall be continuous throughout its entire length with- 
out weld or splice. 

Shall not vary in diameter more than one per cent 
when 0.010 inch in diameter or larger, or more than 
one-ten-thousandth of an inch when under 0.010 inch in 
diameter. 

Shall be capable of being wound six times about a 
wire of its own diameter and then unwound. This 
operation to be repeated twice without breaking the wire. 

A six-inch length shall be capable of making the num- 
ber of complete twists shown in the following table be- 
fore breaking. The twists to be made at the rate of 
eighty per minute. 


‘Diameter. Twists. 
EDU ATIC IT see ga. che ce eRe Reema ances). 272 
POS TS ILIGI a ecedir elas Me epee ere Aes a 230 
BO AGE TIC 21h ok ha eee eta eats 2 156 
SY a Paes Yel ) RRO Ren er ne, ad ee ree ene 101 
STO Pees inch eet ate eis oe cttw 63 
BL ROUZIT Chl tec aie ote MR toot a katt a. s 62 
a GRO ACh we ed ene Ne ee eae > 45 


All mechanical tests shall be made at a room tempera- 
ture of from 60 to 100 degrees F. 

Shall be covered with a heavy, uniform, smooth coat- 
ing of fine tin adhering firmly to the surface of the wire 
free from fins, burs, or other imperfections. 

The rubber compound shall be composed exclusively 
of the following ingredients, thoroughly mixed and vul- 
canized: Rubber, sulphur, other inorganic mineral mat- 
ter and solid waxy hydro-carbons. 

The finished. product shall not contain less than 29 
per cent, and not more than 32 per cent by weight of 
pure, up river, fine, dry, para rubber gum, exclusive of 
extract. 

The vulcanized compound shall not contain more than 
214 per cent of sulphur in any form, and not more than 
6/10 per cent of uncombined sulphur. 
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The vulcanized compound shall not contain more than 
4 per cent of solid waxy hydro-carbons. 

The total amount of acetone extract obtainable from 
the vulcanized compound shall not exceed 1% per cent, 
exclusive of free sulphur and waxy hydro-carbons. The 
extraction to be carried on for a period of eight hours. 
The sample to be obtained by the inspector from any 
part of the length of wire submitted for inspection. It 
shall be cut by scissors to pass through a twenty mesh 
sieve made of wire from 0.012 inch to 0.018 inch in 
diameter: 

The compound shall be applied concentrically about 
the conductor and shall adhere closely to it. 

The specific gravity of the vulcanized compound shall 
be not less than 1.5. 

A sample of the vulcanized compound not less than 
4 inches in length shall have marks placed on it two 
inches apart. This sample shall then be stretched at the 
rate of 12 inches per minute until the marks are six 
inches apart and immediately released, but not so as to 
fly back. Thirty seconds after release the marks shall 
not be further apart than: 

2 7/16 inches when less than 8/64 inch in thickness. 

27/16 inches when 8/64 to 12/64 inch in thickness. 

2% inches when 12/64 inch or more in thickness. 

The sample shall then be stretched at the same rate 
until the marks are: 

9 inches apart for less than 8/64 inch thickness. 

8 inches apart for 8/64 inch to 12/64 inch in thickness. 

7 inches apart for 12/64 inch or more in thickness. 
before fracture occurs. 

The tests to be made at a temperature of between 50 
and 100 degrees Fahrenheit on a sample that has not 
been stretched before the test. 

The compound shall be removed from No. 4 wire or 
smaller in such a manner that the full cross section of 
the compound is available for test. For sizes larger than 
No. 4 the sample shall be obtained by cutting the com- 
pound toward the center of the wire in order to obtain 
a segmental section. 

The tensile strength of the vulcanized compound shall 
not be less than 1,000 pounds per square inch. The 
sample for this test is to be obtained as for the elas- 
ticity.test. 

The vulcanized compound after application shall, after 
24 hours immersion in water and before the application 
of braid or sheath, be subjected to a high potential test 
for a period of time as follows: 

Cables for working pressure from conductor to 


ground up to 6,000) voltsvear 1 sae 5 minutes 
Cables. for working pressure from conductor to 
eround over(5 N00 volts. 4a ee eee 15 minutes 


The test potentials shall be as follows: 


TEST POTENTIALS , KILOYOLTS 


For 5 minutes test use following values. 


Size For 15 minute test 90% of following values. 
of Thickness of Insulation in 64ths of an inoh. 
Conductor 3 q 5 6 7 i) 16 Iz 14 16 18 bX) 
20 8.8. 5.2 4.2 5.2 6.2 7.2 8.2 10.2 12.2 14.2 16.2 16.2 20.2 
18 3.4 4.3 5.4 6.4 7.4 8.4 10.3 12.3 14.3 16.3 18.3 20.4 
16 3.5 4.6 5.6 6.6 7.6 8.6 10.6 12.6 14.6 16.6 18.6 20.6 
14 5.6 4.9 5,9 6.9 7.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 
12 3.6 5.1 6.2 7.4 8.3 9.3 11.3 13.3 15.3 17.3 19.2 21.2 
10 3.5 5.2 6.6 7.8 8,7 9.8 11.8 13.8 15.8 17.8 19.7 21.7 
8 3.1 5,0 6.8 8.2 9.5 10.8 13.0 15.0 16.9 18.9 20.9 22.8 
6 4.8 6.7 8.4 10.0 11.4 13.8 16.0 17.9 19.9 21.9 23.9 
4 4.4 6.5 8.4 10.2 12.7 14.5 17.0 19.2 21.2 23.2 25.3 
2 4.0 6.1 68.2 10.1 11.9 15.1 18.9 20.5 22.7 24.9 27.0 
a 5-8 8.1 10.0 11.9 15.3 18.3 21.0 23.5 25.8 28.1 
0 5.6 7.9 9.911.868 15.4 18.6 21.5 24.2 26.6 29.0 
00 5.2 7.6 9.7 11.7 15.5 16.8 21.9 24.7 27.4 29.9 
000 4.9 7.4 9.6 11.6 15.5 19.0 22.3 25.2 28,1 30.8 
0000. 4.4 7.0 9,211.4 15.4 19.1 22.5 25.7 28.7 31.6 
250,000 C.M. 6.7 9.0 11.2 15.3 19.2 22.7 26.0 29.2 32.1 
500 ,000 5.0 7.610.0 14.5 18.8 22.9 26.7 30.3 -- 
750,000 6.6 9.0 13.8 18.3 22.6 26.7 30.6 -- 
1,000,000 5.6 8.2 13.1 17.7 22.2 26.5 - - -- 
1,250 ,000 lay EG Si ey ees SS TS 
1,500,000 6.9 12.1 16,8 21.4 - - -- -- 
1,750,000 6.4 12.6 16.4 21.1 - - -- -- 
2,000 ,000 5.0 10.3 15.3 20.2 -- -- -- 
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The test potential shall have a frequency not exceed- 
ing 100 cycles per second and shall approximate as close= 
ly as possible to a sine wave. 

The insulation resistance shall be measured immediate- 
ly after the high potential test and shall be not less than 
the values given in the following table: 


MEGOHM-MILES AT 60 DEGREES FARR. 


Size Based upon the Constant 3000. 
of 
Conductors Thickness of Insulation in 64ths of an inch. 
20 B.S. 1700 2050 2250 2450 2600 2800 3000 3200 3400 3600 3700 3800 
18 1550 1850 2100 2250 2400 2550 2800 3050 3200 3550 3500 3650 
16 1350 1600 1800 2000 2150 2300 2550 2750 2900 3100 3200 3350 
14 1150 1400 1600 1750 1900 2000 2300 2500 2650 2800 2950 3050 
xe 1000 1200 1400 1550 1700 1800 2050 2250 2400 2550 2700 2850 
10 850 1000 1200 1350 1500 1600 1800 2000 2150 2300 2400 2550 
8 650 800 950 1100 1250 1300 1550 1650 1800 1950 2050 2150 
6 ‘500 650 800 900 1000 1100 1300 1450 1550 1700 1800 1900 
4 550 650 750 850 950 1100 1250 1400 1500 1600 1700 
2 500 550 650 700 800 950 1100 1200 1300 1400 1500 
1 500 575 650 750 850 O00 1100 1200 1300 1350 
0 450 525 600 700 800 900 1000 1100 1200 1250 
00 400 475 550 650 700 800 950 1000 1100 1200 
000 375 450 500 §50 650 750 850 950 1000 1100 
0000 325 400 450 500 600 700 800 850 950 1000 
250,000 C.M. 350 425 475 550 650 750 800 9300 950 
500 ,000 275 300 350 425 500 550 600 700 
750 ,000 250 300 350 400 475 550 600 
1,000 ,000 225 250 300 350 425 475 
1,250,000 250 275 325° 375 425 
1,500,000 225 250 300 350 
1,750,000 200 225 275 325 
2,000,000 150 200 250 275 
The insulation resistance shall be measured after a 


one minute electrification with a battery having an e. m. f. 
of not less than 100 and not more than 500 volts and the 
results corrected to the standard temperature of sixty 
degrees Farenheit. 

The temperature coefficient used in correcting the in- 
sulation resistance to the standard temperature of sixty - 
degrees Farenheit, shall be as follows: 

The insulation resistance (megohms) at a given tem- 
perature shall be reduced to that at 60 deg. Fahr. by 
dividing by the coefficient corresponding to that tem- 
perature. 

(Tests shall be made at temperatures within the scope 
of this table.) 


TEMPERATURE COEFFICIENT OF RESISTANCE 


Temperature Coefficient shall Temperature Coefficient shall 
Degrees Fahr. not be greater Degrees Fahr. not be less 
than than - 
46 1.44 60 1.000 
47 1.41 61 2974 
48 1.37 62 2949 
49 1.34 63 925 
50 : 1.30 64 902 
61 1.27 65 -878 
52 1.24 66 855 
53 1.20 67 833 
54 1.17 68 812 
556 1.14 69 0791 
56 a ysalat 70 aya l 
57 1.09 71 761 
58 1.06 72 else 
59 2503) 73 Sk) 
60 1,00 74 -695 
75 -677 
Tinning. 


Samples of the wire for tinning shall be thoroughly 
cleaned with one of the reagents named below and im- 
mersed in hydrochloric acid of a specific gravity of 
1.088 for one minute. It shall be rinsed carefully in 
clear water and wiped dry with clean waste or rags. 

It shall be immersed in a sodium sulphide solution hay- 
ing a specific gravity of 1.142 and containing an excess 
of sulphur for thirty-two seconds, and wiped dry as_ 
before. This cycle of operations shall be repeated until 
the blackening of the wire becomes clearly visible, 

The number of such cycles required to produce a black- 
ening effect shall be noted, and shall represent the meas- 
ure of efficiency of the tinning. The minimum aver- 
age values that will be accepted are as follows: 

Gauge of Wires B. & S. No. of Immersions 
at 60 Degrees F. 


No. SES 3124 2 Su it ee, ee 4 
No, 17 to-No+12,-inclisive:. —. gee 8 


Above No. 12 
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All grease must be carefully and thoroughly cleaned 
from the wire by the use of one of the following, which 
are given in order of preference: 

Ether, benzine, gasoline, naphtha, caustic alkali solu- 
tion, hot water and soap. 

To avoid testing ends the wire shall be bent into loops 
having a radius of twelve or fifteen times the diameter 
of the wire. 

The mechanical test for the adhesion shall be made by 
bending samples around a rod having a diameter equal 
to four times that of the wire. Any cracking or parting 
of the coating will be plainly shown by one immersion 
according to the above test. No sample should show 
blackening after the mechanical test on immersion for 
one minute in the sodium sulphide solution only. 

The sodium sulphide solution must contain an excess 
of sulphur and should have sufficient strength to thor- 
oughly blacken a piece of clean untinned copper wire in 
five seconds. Unless this solution has this effect on the 
clean copper wire, it is not satisfactory for the tinning 
test. 

After the removal of the wire from the hydrochloric 
acid, it should be rinsed clean before immersing it in the 
sulphide. 

This wire should be thoroughly rinsed clean of the 
sulphide before again dipping it in the hydrochloric acid. 
Part 2—Inspection. 

The Railroad Company’s Inspector shall have the priv- 
ilege of visiting the factory and investigating all stages 
of the process of manufacture excepting that relating to 
the preparation of the rubber compound, nor shall he be 
privileged to inquire into this subject, except as it relates 
to these specifications, and then only of the proper per- 
son as designated by the factory officials. 


Manufacturers receiving orders for wire under these 
specifications shall notify the Testing Department upon 
receipt of such orders, at the same time advising him 
the date it is expected to start the manufacture and the 
approximate date on which it is expected to submit the 
wire for inspection. When the entire order or part of 
same is ready for inspection as called for by Section...., 
the manufacturer will notify the Testing Department, 
which will send an Inspector to the works. To avoid 
delays it is recommended that the manufacturer arrange 
for the inspection date several days before the actual 
completion of that stage of the manufacture. Upon re- 
ceiving word from the Testing Department that the in- 
spection date is satisfactory the wire shall be immersed 
in water so that upon the arrival of the Inspector it shall 
have been in the water for a period of 24 hours. The 
temperature of the water during the immersion period is 
to be approximately the same as when the insulation re- 
sistance is measured. Upon the absence of more definite 
information ten o’clock A. M. shall be taken as the time 
for the inspection. Failure upon the part of the manufac- 
turer to have the wire immersed for a period of 24 hours 
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preceding the time arranged for the inspection shall be 
sufficient cause to reject the wire. 

The manufacturer shall make all tests called for or 
necessitated by these specifications in the presence of and 
to the entire satisfaction of the Inspector, except those 
relating to the analysis of the rubber compound, which 
will be made by the Railroad Company. All tests made 
at the factory shall be at the manufacturer’s expense. 

The sample of vulcanized rubber compound for chem- 
ical analysis shall be taken by the Inspector from any 
part of the piece submitted for inspection. The length 
of such sample to be not less than inches in 
coils of No, .... or smaller. 

The Inspector may seal the wire at any stage of the 
manufacture, and these seals must appear on the wire 
in its finished state. Loss of seals during the manufac- 
ture will be taken as an indication of careless handling 
in the factory, and shall be cause for rejection of the 
wire. The application of seals is in no case to be taken 
as evidence of acceptance, but serves only as identifying 
marks. The final acceptance shall be on the written au- 
thority of the Testing Department. Wire injured in 
transit to the destination as called for in the order shall 
be rejected and returned to the factory at the manu- 
facturer’s expense, notwithstanding the fact that the wire 
may previously have been accepted on the written au- 
thority of the Testing Department. 

Any or all of the above tests may be made at the op- 
tion of the Inspector at the Laboratory of the Railroad 
Company. 

At any time it is deemed advisable to conduct tests 
at the Laboratory of the Railroad Company, the re- 
sults of same will be official. Such tests, however, shall 
be at the expense of the Railroad Company. 

The manufacturer is at liberty to send a representative 
to witness such tests. 

Inspection shall not relieve the manufacturer from the 
obligation of furnishing perfect material and sound, re- 
liable work. Any unfaithful work or failure to meet 
the requirements of these specifications that may be dis- 
covered by the Railroad Company on or before receipt 
of the wire, shall be corrected immediately upon request 
of the Railroad Company, notwithstanding that it may 
have been overlooked by the Inspector. 

HARD-DRAWN COPPER WIRE. 

The specifications for hard-drawn copper wire are the 
same as adopted by the association for Testing Materials, 
and are printed in the proceedings of this association for 
year 1909. We are not ready to submit copy of this 
specification at present time, but same will be ready for 
the annual convention. 


G. B. Coterove, Chairman, 
J. R. Stoan, 

A. W. CHAMBERS, 

A. J. FARRELLY, 

JEPs PUBETE: 


Report of Committee on Standards 


No official action has been taken on any of the rec- 
ommendations of your various committees on stand- 
ards due to the fact that the value of a representative 
senior active member’s vote had not been officially de- 
termined. 

The question was referred to the Executive Com- 
mittee at the last annual meeting, and their decision 
appears as an amendment to our constitution. The 


recommendation of the committee on train lighting, of 
the M. C. B., was submitted to letter ballot and was 
rejected. Through an oversight the report was voted 
upon as a whole and not by sections. . 

Your committee therefore presents to you the fol- 
lowing recommendations, for standard practice: 

1. That each electrically lighted car be provided 
with a notice giving the following information; that 
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this notice shall be posted in the Electric Locker: 

System 

Type of Generator 

Type of Regulator 

Type of Lamps 

Voltage of System 

Voltage of Lamps 

Number of Cells Storage Battery 

Normal charging. rate (At charging receptacle)............Amp. 

SHAS Ou qarenin webs, INK, 6 oacomouaons B. & S. 

Number of-train wires (2 or 3) 

Gapacityzon Generators. meee Amp. 

Setting of Axle Generatotaaunsee ere Amp. 

Setting soLeAutoso witches seta eee Volts 

Setting of Zero Charge Relay 

Setting of Lamp Regulator... eon er Volts 

CapacityJot battery, (At:8 Hrs cate)).ee: aeet een cee Amp. Hrs. 

Ampere Load—=all lights (lights only) Ses. eae ereiaens Amp. 

ASAE IAMEE Goonons ec PnyDia mies aor Tn SR aACem mas ae 
In. Bore 

Generators tll evar Tneia ni aerate In. Face 

Pulleye Bushings ee cece In. Diam. of Bore 

Leheth of Belttyscc ote aus Hite greie eter In. 

Diagram of connections (showing location, type and ampere 
capacity of fuses) 

2. (a) That all cars operated on head end systems 
must be equipped with three train lines; that all cars 
furnished by a foreign road, for service in trains on 
head end systems must be equipped with either per- 
manent or temporary train lines, and the Standard 
train line connector and receptacles. 

(b) That where train line wires are _ installed 
they must be fitted with the standard train line re- 
ceptacle and connector located as shown on figure one, 
with connections to battery, dynamo, and jumper, as 
shown on figure two. If only two wires are used the 
center connection is to” be omitted, and female re- 
ceptacle marked—NOT FOR USE ON HEAD END 
Sieoweio NS: 

3. That batteries as a “set” shall be connected up 
with positive pole to the right, facing the car, as 
shown on “Fig. 2.” 

4. That where double compartment tanks are used, 
the connections and arrangements of battery terminals 
are to be as shown on “Rig, oo 

baka aac iateeach electrically lighted car, equipped 
with storage battery boxes, must be provided with one 
or preferably two charging receptacles of sufficient 
capacity to carry 65 amperes of current without tem- 
perature rise exceeding 15°C., provided with a self 
closing cover, and terminal connections to receive a 
standard charging plug. 

(b) The standard charging 
must be interchangeable with 
esi ANdes 

The positive pole must be connected to the outside 
annular ring, negative pole to center post. 

6. That each electrically lighted car be provided 
with two 150 ampere fuses close connected to each 
battery terminal; each fuse to be placed in a separate 
metal box; these boxes to be located on outside of 
battery box; the fuses to be so connected that all cur- 
rent passing to or from battery must pass through 
both of them; the fuse block to have the N. E. C. 150 
ampere knife blade type of clip terminal with a clear 
space of 4 inches between terminals. 

7. That each electrically lighted car shall be pro- 
vided with a switchboard; that on the switchboard 
there must be mounted switches, fused switches, fuses, 
or terminals, to completely disconnect the following 


plug and _ receptacle 
the Anderson type 


parts: 
a—Train line. 
b—Battery. 


c—Axle dynamo (where as dynamo is used ) 
d—Lamps. 
(The axle dynamo terminals to control the positive 
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and negative armature, and positive field of dynamo.) 


(The axle dynamo fuses to protect the positive ar- 
mature, and positive field of dynamo.) 


8. That where a main lamp switch is used or where 
fuses controlling all lamps are used, they shall be so 
marked in plain letters. 

9. The link type of fuse 2% inches between cen- 
ters may be used, except for field or individual lighting 
circuits. If the link type of fuse is used in place of a 
knife blade type, it must be mounted on a removable 
support having standard type of knife blade terminal. 


10. Where the generator leads are not run in metal 
conduit a single pole protection either by fuse or 
equivalent device of approved design may be used 
(provided that the safety device is located in the lead 
not connected to the series winding), close connected 
to the dynamo, and prior to the said lead being se- 
cured to the bottom of the car. The above fuse van 
safety device to be used for emergency service only 
and to be at least 100% above the capacity of the fuses 
on the switchboard protecting the same lead. 


11. That the following voltages should be used: 

(a) 60 volts (nominal) for straight storage and 

head end systems. 

(b) 30 volts (nominal) for straight storage or axle 

dynamo systems. 

12. (a) That storage batteries shall preferably be 
installed in double compartment tanks; that they 
should be installed in metal or rubber lined wood 
tanks, each tank provided with distance pieces, so that 
a clear space of at least 34-in. is maintained between 
sides or bottom of the double compartment tank, and 
an adjoining tank or sides and bottom of the battery 
box. (b) Each individual tank, tray or crate, must 
be marked so as to show ownership of battery. 

13. That battery boxes shall have provided in each 
door, a vent substantially as shown on Fig. 4 

14. That when facing the end of the truck on which 
axle generator is mounted, the pulley or sprocket shall 
be on the righthand side. 

15. That the rules of fire underwriters shall cover 
all wiring and installation of electrical equipment in 
cars. 

16. That all wiring under car to the switchboard 
shall be run in conduits. 

17. That a straight pulley seat be provided for the 
axle pulley. That if a bushing or sleeve be used it 
must be secured to the axle independent of the pulley. 
Bushing to have an external diameter of 7% ins and 
to be 8% ins. long, turned straight. That the pulley 
hub have a uniform internal diameter of 7% ins., the 
length of the hub to be 6% ins., the face of the pulley 
to be 9 ins. or wider if flangeless, and 8 ins. if flanged. 
That the generator pulley be flanged, crowned and 
perforated, and have a 7-in. face. 

18. On electrically lighted cars furnished to foreign 
roads where no agreement is made, a charge of 75 
cents per car per day shall be made for use of electric 
equipment. 

19. (a) On electrically lighted foreign cars, whem 
no agreement is made a charge of 35 cents per hour 
shall be made for labor on electric repairs. (b) That 
all material used in making repairs to the electrically 
lighted cars of foreign roads shall be charged at cost. 

20. Current for recharging storage batteries to be 
charged at cost. 

21. The type of terminals for reception of fuses to 
be as follows: 

(a) The “Edison” 
and fan circuits. 


screw shell for individual lamp 
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(b) The Ferrule type of clip for axle generator field 
l-in. clear space between clips. 


(c) The knife blade type of clip terminal for re- 


LOSATION OF CONNECTOR ANS ARRANGEMENT oF 
TERMINALS WHEN FOaCING caAR. 


CONNECTION Of GATTERY TO TRAIN Lise. 


Pos GATTERY AND MYNAMO 


d 
M@o0 BATTERY i . 
c=. 


NEG PYNAMO- 


note 
IN PEAR ENP SYSTEM JUMPER TO BE 
PLACER ACROSS NEG GATTERY Ano 
NEGATIVE RYNAMS 


QName 


Fig. 1. 


ception of fuses 31 amperes or over, except as noted 
in Sec. 6. 


(d) The main generator fuse terminal on axle sys- 


tem to have 4-in. clear space between clips. 

(e) The battery fuse terminals, close connected to 
battery under car, to have 4-in. clear space between 
clips. 

(f) On the switch board, the battery, mainlight, 
and train wire circuits to be each provided with termin- 
als for reception of fuses 2%4-in. between centers, hav- 
ing wing nuts or machine screws, with washers for 
securing fuse or strap. 

22. That the suspension for an axle generator must 
be so designed as to permit the easy removal of pulley 
or armature. 

23. That the storage battery boxes be placed as 
near as possible to center of the car; that if made of 
metal, they must have an insulating floor at least 1 in. 
thick, and inside of box thoroughly painted with an 
acid resisting compound or paint. 

24. All wires at terminals must be marked for iden- 
tification of polarity. 

25. The drop in voltage on car wiring must not 
exceed 2% between battery and switchboard (full 
load) and not more than 2% drop between switchboard 
and any one light outlet, all lights burning. 

26. (a) That the style of lamp known as the G. 
18% with short Edison base mounted on globe in such 
manner that there is a %-in. neck between base and 
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toe 
27. All parts of the suspension gear or generator, 
on a new truck, must have at least a clearance of 6 in. 
above top of rail, and a clearance of at least 3% in. 


CONNECTION AND ARRANGEMENT OF TERMINALS 
IN ROUBLE COMPARTMENT TRAY= 


FRONT OF RovaLe 
COMPARTMENT TRAY 


NoTe 

WHEN Wics. nanouse HAND ConnecTORS 
ARE USED MALE riean Tre BE USED ROR POS 
FEMALE NEAD FOR HEG TERMINAL, 


Fighs. 


globe be used for train lighting. (b) That when 
larger candle power is required the G. 30 globe should 
be used for train lighting. 


4uUMeeR 


Fig. 2. 


&) 


Aog 
Se eae 


Baoi.S 


NOTE 
TASTING TO SE COVERED WITH HEAVY Coat oF 


Avan Ss 2 


bl 
Z BLACK ASPHALTUM BEFOFE APPLYING TO BOX. 

PB NETTING 20 MESH “29 WIRE TO BE CLAMPED 
i BETWEE CASTINGS BATTY BOX 


Fig. 4. 


between any part of the mechanism attached to car 
body. 
D. J. Cartwright, Chairman. 
FB. RoProst: 

A. J. Collett. 

ji hkwesloan: 

Co ReaGiim Ad 

A. J> Farrelly. 


Report of Committee on Train Lighting Practice 


As our Committee has interpreted the subject, the 
scope of its work covers the investigation of the meth- 
ods of operation and maintenance of the different sys- 
tems of electrically lighting trains, the placing before 
the Association of new developments or changes af- 
fecting the systems as a whole and making recommen- 
dations of such features that represent best practice. 
Improvements or introduction of new features in the 
apparatus itself, have been left to the Committee on 
Improvements. 

Head End Practice. 

The greatest extension in the use of the head end 
System, where special features have been involved, has 
been its introduction on the Baltimore and Ohio Rail- 


road System, where it has been installed on four of 
the through trains. Heavy grade conditions restrict 
the operation of the turbines over several sections of 
the road, which, in connection with the varying make 
up of the trains during their runs, has necessitated 
large battery capacity per train and ability to charge 
the batteries at any time, regardless of the number of 
lamps burning. The standard 64 volt system is used 
with turbine equipments carried in the baggage cars 
and with five or six sets of 300 ampere hour batteries 
on a seven car train. Each car, with the exception of 
the baggage and express cars, is equipped with a lamp 
voltage regulator. A standard make of regulator, as 
used in axle lighted service, has been adopted. On 
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baggage and express. cars, on account of the few 
lamps installed not justifying the cost of a lamp regu- 
lator, a resistance is used which is cut in the lamp cir- 
cuit while the batteries are being charged. A voltage 
from 66 volts to 85 volts is maintained on the train 
line, depending upon the amount of charging neces- 
sary. Tungsten lamps are used exclusively and an 
average life of 1200 to 1500 burning hours is being ob- 
tained including breakage occurring in shipment, or 
installation. Special train electricians under the ju- 
risdiction of a chief electrician are used to operate the 
equipments. 

Further extension of the 60 volt system has been 
made on the C. M. & St. P. Railroad, though none of 
the other roads operating the 110 volt system have 
changed to the standard. Inasmuch as, in addition to 
the adoption of 60 volt as standard voltage for the 
head end system by this Association, this voltage has 
been recommended by the Train Lighting Committee 
of the M. C. B. and will undoubtedly be adopted this 
year by that Association, it is hoped that the use of 
the 110 volt systems now in operation will soon be 
discontinued. 

While the recommendations pertaining to head end 
practice are based on the views of the yarious engi- 
neers connected with the operation and maintenance 
of this system of train lighting, your Committee real- 
izes that the policies of the managements of different 
roads, and local conditions, will, in instances, more or 
less affect carrying them out. 


Field for Head End System 

For through service the conditions favorable for the 
use of the head end system are large trains making 
long runs (at least ten hours) where the operating 
conditions and make up of the trains are such that the 
train, instead of the car, is the operating unit. 
Equipment 

Turbine generator sets exclusively are recommend- 
ed, and for through service should be located in the 
baggage car. The number of sets of batteries used 
depends upon local conditions, but sufficient capacity 
should be provided to carry the lighting load until the 
nearest division point is reached, where repairs can be 
made, or car replaced, in case of disablement of the 
generating equipment or the turbine car. The batter- 
ies should be so distributed that auxiliary light will 
not be needed while trains are being switched, or for 
cars dropped or picked up en route which are open to 
passengers while not connected to the train. The head 
end svstem of train lighting has been in use a suffi- 
cient length of time to demonstrate fully its reliability 
with proper equipment and methods of operation. The 
use of auxiliary lighting other than electricity is there- 
fore not recommended, and only when the system is 
so operated that this can be done does the Committee 
consider it on an equitable basis for fair comiparison 
with the other systems of electric lighting. 
Steam Hose 

Both rubber hose and metallic connections are used 
for the hich pressure steam service between the loco- 
motives and turbine cars. Data available is insuffi- 
cient to determine definitelv the relative reliability and 
cost of maintenance of the two kinds. Railroads which 
have used both recommend the all metallic connection 
as beine more reliable and economical, though the re- 
sults obtained with its use are not entirelv satisfac- 
tory. The use of position locks on the couplers of the 
steam connections is recommended. There seems to 
be, however, considerable room for development of an 
automatic coupler lock which will be simple and re- 
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liable. The Committee suggests that the Association 
investigate this matter further. 
Battery Charging 

The charging of batteries en route, as far as possi- 
ble, is recommended. To insure batteries being kept 
in proper condition, gravity readings in connection 
with voltage readings should be taken at terminal sta- 
tions and accurate records kept of their performance. 
With the head end system especially, where the charg- 
ing of the batteries is dependent largely upon the 
judgment of the operators, the use of ampere hour me- 
ters, registering both charge and discharge, is strongly 
recommended. The ampere hour meter gives not only 
a ready indication of the condition of the battery, but 
provides accurate means for determining the amount 
of charge necessary. 

Lamp Voltage Regulator 

Where tungsten lamps are used and where it is 
necessary to do considerable charging of the batter- 
ies during the lighting hours, the use of lamp volt- 
age regulators, installed on each car is recommended. 
The regulators automatically maintain a constant 
lamp voltage, regardless of the train line or battery 
voltage, and at the same time do not require any 
changes in the connection of the standard three wire 
return loop train line, thus retaining the advantages of 
this system. The experience of a railroad which has 
used regulators in connection with its head end sys- 
tem for nearly a year and a half, has shown that their 
additional cost has been fully justified by the lone 
lamp life obtained. 

Train Electricians 

The use of train electricians versus baggagemen to 
operate the lighting equipment is a question affected 
greatly by local conditions. In general it is depen- 
dent upon the amount of work the duties of the train 
electricians and of the baggagemen demand, and the 
extent to which these duties are coincident with re- 
spect to time. Where a large number of batteries 
per train are required or where the train make up of 
cars supplied with batteries varies considerably dur- 
ing the trip, requiring close attention to the opera- 
tion of the equipment to keep the batteries in proper 
shape, the use of train electricians is recommended as 
best practice. Where baggagemen are used to oper- 
ate the lighting equipment it is essential that they be 
trained to handle this class of work competently and 
that as far as their work is concerned with the opera- 
tion of the lighting equipment, they come directly 
under the jurisdiction of the department responsible 
for the train lighting service. 

Axle Lighting Practice 
The Drive 

During the past year several chain drives have been 
in practical operation and the members of the com- 
mittee have been informed that the chain drive has 
proven itself worthy of our serious thought. 

The cost of application, including axle and genera- 
tor sproctets., is about $50.00 per car as compared with 
a cost of $28.00 for pulleys and the best quality of 
belting. 

Lubrication 

The best method of lubricating the armature shaft 
of an axle driven generator is yet to be determined; 
the various methods are as follows: 

Metal ring oiler. 

Chain ring oiler. 

Belti ring oiler. 

Wick. 

Packed box using waste. 

Ball bearings packed with grease. 

Grease used in a compression cup. 
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It would be a material benefit to the members of 
our Association and a saving of many dollars to our 
respective roads, that this subject be thoroughly dis- 
cussed or presented to the Association through the 
Railway Electrical Engineer. The question of proper 
lubrication is quite an important one. 

Belts 

It is best to apply as long a belt as possible which 
will permit one to trim the ends from time to time, 
thus affording a more secure fastening for the belt 
clamp where both ends meet. 

The proper belt tension has not been given due con- 
sideration by many operating axle equipments, as a 
result the cost per car month is nearly three times as 


much on some roads as compared with others. 
Pulleys 

The generator pulley should be as large in diameter 
as possible. It is a well known fact that a belt operat- 
ing over a 12 inch pulley will give nearly 100 per cent 
more belt life as compared with one operating over a 
pulley 8 inches in diameter. 
Cutting in Speed 

Under normal conditions the cutting in speed 
should be 25 per cent of the maximum train speed. 
There are no generators built that can be properly 
regulated or controlled through a ratio greater than 
one to four. There are many advantages to be gained 
by operating the armatures at a minimum number of 
revolutions per minute. You reduce belt speed in 
feet per minute, get better commutation, less wear on 
brushes and bearings and reduce the liability of hot 
boxes. 
Suspension 

During the past year the majority of the generators 
have been attached to the truck by the “four point” 
suspension, the design of which, however, can be im- 
proved to prevent the lateral movement of the gener- 
ator and its support due to the movement of the truck 
in going over a curve or switch. 
Regulation of Generator Output 

The carbon pile seems to be the most popular either 
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in series with the field or as a shunt. One manufac- 
turer has developed a rheostat type of regulator oper- 
ated by a solenoid thus overcoming the objection to 
an auxiliary motor and yet retaining the advantages of 
a resistance with a negative coefficient. 

Records and Reports 

‘The keeping of an accurate record of the operation 
of the equipment on the cars is earnestly recommended, 
that a system of daily reports should be made out by 
train crews or electricians who may ride the cars. 

General 

Of the number of features pertaining to train light- 
ing practice which your committee feels could be taken 
up profitably for investigation by the association is the 
question of fuses for car lighting service. 

From replies received from various engineers who 
are engaged in electric train lighting work, all report 
unsatisfactory service from the N. E. C. standard en- 
closed fuses and with one exception do not favor its 
use. Troubles which have been experienced with this 
type of fuses are: Failure to indicate when blown; 
blowing at current values other than their normal rat- 
ings, both above and below; and open circuiting. Most 
of the engineers favor either the open link type of 
fuse or some special modification of that type. Your 
committee would recommend that the Association, 
through the proper committee, investigate this ques- 
tion specially during the coming year for the purpose 
of developing a suitable type of fuse which will meet 
the requirements of car lighting service, with view 
of having it adopted by the Association as standard for 
this class of service. It is recommended that the fuse 
be of such design that it can be used in the same 
fuse holders as the N. E. C. standard enclosed cart- 
ridge fuses of the same capacities. 

A. McGary, Chairman. 
W. C. Kershaw, 

E. A. Van Buskirk, 

L. S. Billew, 

D. J. Cartwright. 


Ventilation 


By E. M. CUTTING 


During the Association year just closing, or since 
the last annual convention of Railway Electrical Engi- 
neers, the Chairman of the Committee on Ventilation 
has received from time to time and from various 
sources a large amount of data on the subject of ven- 
tilation in general and car ventilation in particular, and 
in the preparation of this paper wishes to acknowledge 
due credit to various gentlemen or concerns responsi- 
ble for letters received, or published papers appearing 
in magazines, booklets and leaflets, from which the 
‘Chairman has quoted freely when the matter contained 
therein has been better said than he could have said 
it himself. 

If the rules governing ventilation were as well un- 
derstood as the principles of electricity, and were there 
an Ohm to give his law of C=¥~-a body of men might 


Editor’s note:—This paper, written by Mr. E. M. 
Cutting, Chairman of the Committee on Ventilation, 
appears in place of the report of that committee. It 
is not put forward as an expression of the committee, 
nor are the views expressed necessarily those of the 
committee. 


be appointed who could agree on what should be rec- 
ommended, but the great diversity of opinion makes it 
seem almost impossible to compile a Committee Re- 
port and I have, therefore, taken the liberty of sub- 
mitting a paper as my report, which it is not expected 
will be concurred in by all members of the Committee, 
but which, it is hoped, will be of at least some interest 
and result in some wholesome discussion. 

This may appear to be rather revolutionary so far 
as the regular routine of committee reports is con- 
cerned but I feel it is the only thing I can do in the 
matter on account of the aforementioned great divers- 
ity of opinions. 

Those to whom credit should be given are Dr. W. A. 
Evans, Dr. Thos. R. Crowder, Wm. E. Watt, W._H. 
Lynch, Francis A Bonner, Railroad Editor of the 
Chicago Evening Post, Konrad Meier, contributing to 
the “Domestic Engineer,’ Samuel G..Thompson, As- 
sistant Engineer Motive Power Department of the 
Pennsylvania Railroad, The National Pure Air Associ- 
ation, RB. F. Sturtevant Co., B. W. Stowe, F. E. Hutch- 
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ison, T. H. Garland, The Burton W. Mudge Company, 
The Raitway ELectrricAL ENGINEER, and various 
newspapers and technical journals from which clip- 
pings have been cut and sent me without in all cases 
indicating the newspaper or journal from which such 
clippings. were obtained. . 

Systems of Car Ventilation 

All of the systems at present in use on railroad pas- 
senger cars may be grouped under two heads; 1, Nat- 
ural Systems; 2, Artificial or Mechanical Systems. 

The first group make use of the movement of the 
train to force some of the outside air into the cars, 
through open deck sash, windows and doors. Others 
exhaust air from the top of the cars, and where the 
incoming air is first passed over heating coils in cold 
weather, the results are very satisfactory when train 
is moving at not less than 30 miles per hour. 

The other group is the Artificial system employing 
fans to either drive air into the car, or force air out, 
and possessing some advantages over the Natural 
System inasmuch as they do not depend upon the 
motion of the train for their successful operation. 

Dr. W. A. Evans, Commissioner of Health of the 
City of Chicago, has very well stated that “there is no 
exact knowledge on the subject of ventilation,” and a 
careful perusal of the literature on this subject which 
I have collected would seem to prove rather conclu- 
sively that Dr. Evans is right in his statement, for 
among the various contributors it is unfortunate that 
opinions advanced should be at such variance with 
each other and it is consequently extremely difficult to 
segregate from this mass of conflicting data any exact 
rules of ventilation. 

Wm. H. Lynch contends “that even if the diver- 
gences of view already shown were the only points of 
disagreement they should be enough to forbid any at- 
tempt at all at standardization. The disagreement is 
too marked and wide to be ignored and the matter-too 
vital to be settled in a onesided way. It would seem 
that the merest shred of common sense would demand 
that before standardization should be even remotely 
suggested there should be some reasonable agreement 
in this matter.” 

“The two schools are too far apart to allow that both 
are right. It may be both are wrong. Who knows? 
Who is to determine? At least no one faction has any. 
right to put the other faction out of court. There is 
absolutely but one rational ground upon which it may 
be reasonably assumed that the truth has been arrived 
at—it must be a case of general agreement. Make it 
unanimous, or drop it.” 

Dr. Evans says: that 
each year; 
When we compare the 268 dying of typhoid fever with 
this 10,000, we realize the importance of good air. The 
harm of bad air is due in part to air-borne infections, 
say, colds, a parallel with typhoid fever; it is due in 
part to lowered resistance, the same principle as in 
the collateral harm of polluted water. Therefore we 
must fight and work for better air-conditions than now 
prevail. It is not enough to keep our standards and 
our practices from slipping back. It is necessary that 
they should advance. 

High Temperatures Injurious. 

“Yesterday I sat in a large room as one of an audi- 
ence of 200. The wall thermometer registered 76 deg. 
The air was introduced at the ceiling and taken out 
at the floor. The audience was “gappy,” “yawny,” in- 
attentive, mentally sluggish, and felt opnressed, I 
think: at least one did. The air was morgue-like in 
its stillness. That situation would have been greatly 


“In Chicago 31,000 people die 
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improved by some fans agitating the air and supplying 
currents to clean out the breathing zones and to reduce 
the aerial envelopes from 90 to 76 “deg. ; not perfect, but 
an improvement.” 

br. Watts states that “Heating the air damages it. 
In the first place air that is to be breathed or to be 
permitted to come into contact with the skin of man 
is devitalized by heat. The warmer you make it the 
worse it is. 

“Heating the air destroys the humidity. Not that 
the steam is destroyed by heat, but it takes more steam 
to satisfy warm space than cold. Steam goes the con- 
trary way from other gases when heated and con- 
tracts enormously. It takes 22 times as much steam 
to make air right at 70 deg. as at 0 deg.” 

Konrad Meier says that “According to Fluegge, the 
proper attention to room temperature is hardly second 
in importance to the benefits of ventilation as generally 
accepted. He has demonstrated, that overheating is 
just as injurious, if not more so, than the effect of or- 
dinary foulness of air due to lack of renewal. He ex- 
plains this through heat congestion, caused by de- 
creased emission from the human body, with a conse- 
quent disturbance of certain functions. It may be 
held at first thought, that summer heat would be 
equally, if not more injurious, but the conditions are 
distinctly different. Lighter clothing and freer air cir- 
culation usually allow of much greater heat emission 
by evaporation, except in the hottest and _ sultriest 
weather, which is known to be a tax on vitality even 
for short periods. In crowded, overheated, though ven- 
tilated rooms, with the occupants close together, keep- 
ing each other warm by their own radiation, and wear- 
ing 
human body is very much reduced. 

“It is naturally difficult to determine the relative 
bearing of foulness and of overheating, each depending 
so much on the degree and also on humidity, but the 
fact remains that overheating has been shown to be 
injurious in itself and is apt to be more so when com- 
bined with foul air, humidity and with pollution 
through unsanitary heating apparatus.” 

An unknown writer states that “It is amazing that 
the medical profession has made so little therapeutic 
use of cold producing machinery, as it is many years 
since it was discovered that there was some mysteri- 
ous therapeutic virtue in the breathing of cold air. 

“Consumptives, for instance, were found to improve 
in winter but not in summer, and they made extraordi- 
nary progress toward recovery where the temperature 
was far below zero F., while in hot climates the rapid 
mortality is dreadful. 

“Then came the startling discovery that in many 
respiratory diseases, particularly the pneumonias. of 

children, cold air was almost a specific even when both 
lungs were greatly involved and death was certain if 
the patient was kent indoors in a warm room. 

“In the winter we rig up rooms on the roof or veran- 
da for the benefit of the cold, but in summer we hold 
up our hands helplessly and let the sick die instead of 
creating the cold air they need. We give them cold 
storage in the morgue after they are dead instead of 
keeping them alive bv it. 

“There is no earthly reason for this helplessness, 
when it is such a simple matter to cool the air of hos- 
pitals. All that is needed is a steam coil or radiator 
in which cold brine circulates instead of hot water. In- 
stead of radiating heat it is an absorber, and the air 
forced around the pipes may be cooled to any required 
devree.” 

From an editorial in the San Francisco “Chronicle” 


heavier clothing, the heat emission from the 
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we read that “all over the country Red Cross seals 
have been sold to raise a fund to aid in the fight against 
the ‘great white plague. Much of the good which 
might be accomplished in this and other ways, how- 
ever, is lost because of the habit so many persons have 
of keeping their windows closed. We are as a people 
loud in our praise of fresh air—of the invigorating qual- 
ities of ozone—but most of us take good care to 
breathe instead carbon dioxide. The old tradition of 
the danger of a draft persists with us, and we keep 
the windows shut as a measure of supposed precaution 
against colds. 

“A young Cambridge physician, writing in a current 
medical publication, puts the case in this way: ‘We 
shall never really get the upper hand of the ‘white 
plague,” he says, ‘not with our anti-spitting cru- 
sades, nor our sanatoriums, nor our outdoor schools, 
nor our campaign of popular education, until as a peo- 
ple we are willing to ventilate our houses with real 
air by day and by night. It is appalling to think how 
many intelligent persons, large contributors to the, 
anti-tuberculosis societies, still think that a room which 
had the windows opened for an hour in the morning 
is quite fresh enough for two persons to sleep the 
night through in without disturbing the window sash, 
or who feel that a capful of “night air’ introduced 
through the modifying warmth of a room adjoining 
the sleeper is all that a discreet disciple of the fresh- 
air cure need be expected to undergo. No, we shall 
never root out the plague till we get at the last self- 
coddler with his head under the bedclothes.’ 

“The Cambridge doctor might have gone further 
and spoken of the close business offices and workshops, 
as well as the stuffy bedrooms. No one who has oc- 
casion to visit different business places during the day- 
time can fail to notice that in the majority of them the 
windows are closed. Occasionally a ‘fresh air fiend’ 
is fourid, sitting at his desk with the breeze from out- 
doors ruffling the papers on it and giving him zest for 
increased work, but he is in a pitiful minority. 

“As for the closed bedchamber window, it is almost 
universal. Let anyone who doubts pick out, say, a 
large apartment house and on a moderately cold night 
observe how many windows are tightly closed. Two 
or three may be lowered a hair’s breadth from the top, 
and one or two may be pushed up a few inches from 
the bottom. The others are shut and whatever air 
from outside gets into them has to sneak in through 
crevices due to defective construction.” 

Strange as it may seem little real progress has been 
made in the science of ventilation during the past 200 
years and even as late as 1907 it was asserted that there 
were not a dozen private houses in Chicago that were 
Scientifically ventilated and in all probability the con- 
ditions are on the average little better now than they 
were then. 

However, thanks to the fact that passenger train cars 
are in the main designed and overated by various me- 
chanical experts employed by railroads the problem of 
car ventilation, even though more difficult of solution 
than that of houses, will no doubt be accomplished 
with a fair degree of satisfaction long before much im- 
provement is made in the average dwelling. 

One person in ten in the United States dies of con- 
sumption, and in the national war now being waged 
against the plague, fresh air is recognized as the best 
preventive and the greatest curative factor. 

The above being true, it is of the utmost importance 
that fresh air should invariably be supplied’ all cars 
used for the transnortation of human beines and the 
ereat question for disqussion at this time is that of 
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fixing on some detail or some fundamental principles 

which will afford the desired fresh air properly cooled 

or heated to suit the convenience of the passengers, 
Pennsylvania Railroad Car Ventilation. 

Although authorities differ so widely in the matter 
of how this is to be accomplished it appears to be 
the consensus of opinion that the bad air can most 
easily be removed from the tops of the cars but with 
the exception of one notable instance little, if any, pro- 
vision is made for the admission of air to the cars ex- 
cept through the opening of windows and doors or the 
leakage around windows and doors when same are 
closed. The exception referred to is that in service 
on several of the cars on the Pennsylvania Railroad 
and a description of the essential parts of the system 
is as follows, quoted in part from a paper by S. G. 
Thompson read before the Western Railway Club: 

“The intake hood, vertical and horizontal air ducts, 
and the heating ducts and pipes form an independent 
system on each side of the car, which can be operated 
separately or together. The intake hoods are located 
at opposite corners of the cars on the roof, close to 
the upper deck, where they will catch the least amount 
of dust, cinders, etc., and the openings are covered with 
fine wire gauze to exclude the cinders. The hood 
contains a flap valve so arranged that the air has a 
free passage into the down-take in the direction in 
which the car is moving and the valve is set for the 
proper direction by the trainmen and is operated from 
the inside of the car, as is also a butterfly valve located 
in the down-take, which is used to exclude foul air and 
smoke whenever necessary, as for instance when going 
through tunnels.” 

“The air passages or ducts between the floors and 
sills of the car are made by removing the cross bracing 
in the wooden cars and these ducts must be cleaned 
occasionally for removal of cinders and heavy particles 
of dust.. The steam pipes in the car are boxed in for 
their full length and openings are cut through the 
floor to the air ducts below and from the sides of the 
steam heat pipe boxing, galvanized iron sheet metal 
pipes 8 or 10 inches in diameter extend almost out 
to the aisle under each seat. 

“There are several Globe Ventilators arranged along 
the center line of the upper deck and the deck sash in 
the car are tight and immovable. 

“The speed of the train forces the air into the hood 
on top of the car and down the intake boxing to the 
air ducts where it is divided as it passes through the 
openings in the floor to the steam pipe duct and is 
again divided as it circulates around the heating pipes 
and passes to the sheet metal pipes leading to the 
aisles under each seat, the warmed and vitiated air 
rising and passing out of the exhaust ventilators at 
the top. 

“When there is neither heat nor light in the car it 
is not expected that proper ventilation will be fur- 
nished by this system and particularly when the car 
is standing still and under such circumstances win- 
dows may be opened at the pleasure of the passen- 
gers.” : 

Mr. Wm. H. Lynch has also invented various spe- 
cial ventilating apparatus for application to car win- 
dows of cars already built, or which can be built into 
new cars, the principle of which is in a general way 
to screen the dirt and dust from the air before it en- 
ters the car and there are shutters on this screen which 
are under the control of each individual passenger, 
which is a feature verv much to be desired as against 
the throwing open of large windows, which, while 
satisfying passenger controlling the window are never- 
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theless almost invariably the cause of discomfort to 
other passengers seated behind. 
Investigation of Dr. Crowder. 

It appears from Dr. Crowder’s exhaustive study of 
the ventilation of sleeping cars that the present situa- 
tion with regard to such cars is very much improved 
over what it was before the application of exhaust 
ventilators, and that if there is any discomfort it is 
more probably due to the phenomenon known as heat 
stagnation rather than to excessive amount of CO: 
content. 

Mr. Francis A. Bonner, Railroad Editor of the 
Chicago Evening Post, has written a very able criticism 
or perhaps more properly speaking, an appreciation 
of Dr. Crowder’s work which is quoted in part as 
follows: 

“That the railroads today are witnessing their first 
marked revolution in standard of car ventilation is the 
resultant of two component forces; a widespread and 
growing interest in the subject of pure air supply and 
a striking advance in application of efficiency idea. 
From the standpoint of ventilation, the colonial stage 
which lumbered between New York and Philadelphia 
in two days was as efficient a machine as the ordin- 
ary railway car of today, despite the marvelous span 
of invention and progress since the days of the stage 
coach: | 

“When 3 or 4 years ago Dr. Crowder of Chicago 
began on Pullman cars the first exhaustive investi- 
gation ever undertaken in this country of air supply 
in railway vehicles he was fully prepared to find re- 
sults entirely different from those actually met as it 
was found that the air of the modern Pullman sleeper 
was, and is, very much better than might have been 
expected.” 

A great number of tests show that there is not 
such a great difference in the actual purity of the air 
as between the upper and lower berths and the theory 
is advanced that in all probability the discomfort ex- 
perienced by some passengers occupying lower berths 
is due largely to the imagination, for, such passengers 
accustomed to sleeping in ordinary bedrooms feel a 
sense of oppression and stuffiness on account of the 
very small space, whereas with the exhaust ventila- 
tors which are a feature of almost every Pullman car 
at this time the leakage around the windows even 
when closed, really produces a sufficiently frequent 
change of air to make the lower berths quite as well, 
if not better, ventilated than many ordinary bedrooms 
where windows and doors are kept tightly closed all 
night. That the imagination does play us tricks is 
illustrated by the experience of a couple who occupied 
a strange room one night, where one of the party com- 
plained of suffocation and there being no convenient 
light, groped around in the dark to locate the window, 
and finding a sash with glass and being unable to 
open it, broke the glass and was immediately relieved, 
whereas the other party complained of a draft and be- 
gan to catch cold. In the morning it was found that 
the broken glass was merely the front of a bookcase 
and had no connection with the outside air. 

In all tests made by Dr. Crowder and his assistants 
it was shown that with cars equipped with exhaust 
ventilators there was some short circuiting of air. 
That is the measured amount of air leaving the ex- 
haust exceeded the computed amount furnished the 
breathing zone, showing that some of the air entered 
too high in the car to benefit the passengers, but on 
the other hand furnished a greatly increased air sup- 
ply and a much steadier air flow than in cars not so 
equipped. 
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The surprising increase in air supply to berths in a 
modern standard Pullman sleeper due to steady suc- 
tion of air through the exhausts was the most strik- 
ing result secured in the tests and it should be under- 
stood in all these tests all doors and windows were 
closed although, of course, windows can be opened at 
the foot of berths when desired by passengers. 

Mr. Bonner goes on further to say that our sensa- 
tions are absolutely untrustworthy as an indication of 
the amount of air being brought to us, which was 
another interesting point brought out by the tests. 
Chiefly heat stagnation and not actual presence of 
carbon dioxide is the cause of most feelings of “stuffi- 
ness.” 

The most marked instance of offensiveness found 
was in a day coach, the atmosphere of which was 
shown to be so chemically pure as to be almost ideal 
but the car was overheated and full of uncleanly peo- 
ple, and on the other hand perfect comfort was some- 
times found with the highest chemical impurity. 

To.carry away body heat with a constant current 
of air was shown to be one of the greatest requisites 
for comfort. Fan motors and open windows do this 
in summer time and in the exhaust system of ventila- 
tion has been found the needed constant air motion 
or change in the closed car. 

It would, therefore, seem that there is no question 
but what some form of exhaust is absolutely neces- 
sary at the top of passenger train cars and that the 
manner of admitting pure air is a matter which will 
have to receive considerable thought, study, experi- 
ment and discussion before any standard can be de- 
termined upon, and as Mr. Lynch so ably states, it 
would be folly to attempt to fix upon standards when 
there yet remains so much to be done in determining 
such standards, and as it has been pretty clearly dem- 
onstrated that the absence of appreciable air currents 
is responsible for much of the discomfort it would ap- 
pear necessary in addition to providing adequate ex- 
hausts and intakes, to also install fans to furnish air 
currents to penetrate or break up the aerial envelope 
which surrounds the human body, thus relieving the 
sensation of stuffiness or closeness. It seems almost 
impossible to discuss the matter of ventilation without 
touching on the subject of heating of cars as there 
‘s no doubt that much of the discomfort, particularly 
in cold weather, is due, in a large measure, to over- 
heating for the fact remains that overheating has been 
shown to be injurious in itself, and the open air school 
work in Chicago and also the cold room experiments 
have demonstrated that it might be possible by a 
proper system of education to accustom passengers 
to a considerably less degree of heat than some of 
them now demand. 


ELECTRIC HEADLIGHT POSSIBILITIES. 

The decided advantages of an electric headlight 
are now so well established that the eventual replace- 
ment of all oil headlights is practically a certainty. 
There are today in the United States about 60,000 
steam locomotives of which about 15,000, or one- 
fourth, are equipped with electric headlights. Several 
large railways which have hitherto shunned the elec- 
tric headlight or used it only on their fast trains are 
now experimenting with a view to adopting it for all 
their locomotives. In making this investigation they 
consider not only the turbo-generator arc headlight 
with reflector, which is the type almost exclusively 
used so far, but also the arc lamp with a bull’s eye 
lens and no reflector and the incandescent lamp oper- 
ated by storage batteries. The double-base incandes- 
cent lamp with two filaments arranged in parallel in 
the same bulb is especially adapted to the latter type. 


Samuel Crothers said: 

“T take great comfort in the thought that the world 
is still unfinished and that what we see lying around 
us is not the completed product, but only the raw 


material. And this consolation rises into positive 
cheer when I learn that there is a chance for us to 
take a harfd in the creative work. It matters very lit- 
tle at this stage of the proceedings whether things 
are good or bad. The question for us is, what is the 
best use to which we can put them?” 

If we will apply Crothers’ words to ourselves, and 
our chosen profession, we must admit that electrical 
science and its knowledge is still in an unfinished state 
and is not a completed product. All of us are ear- 
nestly striving to further its development. 

My subject is one of infinite complexity and diffi- 
culty. 

Perhaps I shall fall short of meeting the expecta- 
tions so kindly expressed to me. I may lack the skill 
to express the many thoughts which result from years 
of study in moulded electrical insulations, but I have 
abundant material. If I had the strength and you had 
the patience, I could stand here and talk to you about 
it and its various aspects and under its various side- 
lights and with its collateral relations from now until 
morning. 

My thought, then, has been, in attempting to address 
you here on latest moulded electrical insulations in the 
light of science and necessary precaution, to. keep 
within the bounds of simplicity, to attempt to elimi- 
nate many discussions, or branches of discussions as 
yet academic, and so far as lies within me to draw 
your attention to some practical sides of this ques- 
tion, and by a process of elimination attempt to 
reach at least one or two fundamental and rather im- 
portant conclusions. 

I am convinced that, generally speaking, too little 
attention is paid to electrical insulations We have 
learned that insulation means to manufacture an in- 
sulator or a non-conductor of electricity so placed as 
to insulate a body. 

I am sorry to state that in many cases the ques- 
tion of correct insulation, which really and safely 
insulates wherever applied, is given only secondary 
importance and is often considered from a monetary 
standpoint only, that is, with the purpose in view to 
get the cheapest insulation, and is in such cases con- 
sidered a matter of minor weight. It is sometimes 
neglected altogether. 


Negligence, as viewed by law writers of a hundred 
Or more years ago, and as viewed today, is in the 
nature of a crime. Negligence is called a quasi crime 
by those who wish to speak in legal parlance. 

Physicians have found it necessary to become ear, 
throat or eye specialists, and so forth, and frankly 
admit that no one physician has the extensive knowl- 
edge of knowing how to treat the entire human body 
and its ailments successfully. Should we then not do 
likewise, and frankly admit that no one electrical engi- 
neer exists who is able to fully cover the entire field 
of practical electrical science? 

We know that this is an age of specialists. I am 
a specialist in the electrical field, a practical manufac- 
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turer of moulded electrical insulation, and state from 
experience that I believe insulation ought to be taught 
at colleges in a special course, or in a series of lectures 
covering this subject. But these lectures must not be 
based upon general knowledge of insulation alone. 
Such a course is only complete if the student knows 
something regarding the manufacture and composi- 
tion of electrical insulation for various purposes. This 
knowledge can be best gained by working hand in 
hand with an engineer of electrical insulation. It 
might help a great deal if the lecturer could place 
himself in communication with a practical manufac- 
turer of insulation and try, if possible, to get access 
to factories making electrical insulation, for the pur- 
pose of taking the student into such a factory, and 
then, going over the subject with the man in charge, 
studying right there the practical side of this impor- 
tant problem, and, if possible, asking him to prepare 
insulations for a special part. There might arise 
some difficulty in getting permission to go into such 
a factory. In such a case, of if the college is too far 
away from the manufacturer, it might be wise to ask 
the man in charge of such a factory to come to the 
college from time to time and, though a little handi- 
capped by lack of machinery, his practical knowledge, 
if submitted during a lecture to the student, will help 
the cause a lot. If this can be done, a great step for- 
ward is made. It means helping to use electricity 
more intelligently and to make it a safer appliance, 
preventing loss of lives and loss by fire or explosion 
through the lack of suitable and scientifically applied 
electrical insulation. 


Does the electrical engineer go deep enough into his 
only safeguard, the insulation? I venture to state that 
this is done very rarely indeed. 


If you would visit with me at my works or with 
others at their works, adapted for the manufacture of 
moulded electrical insulations, and look over the blue- 
prints which are received so often, you would quickly 
understand, when taking the matter from the factory 
standpoint, and glancing over the possibilities and 
impossibilities which confront the manufacturer, why 
I make these statements. 

If you will study the possibilities, or limits, of 
moulded insulation, together with commercial limits, 
as to costs, etc., at the factory, or with help of the 
factory, you will find what an immense amount of 
help you can give the manufacturer, and consequently 
yourselves, and the art in general. The engineer will 
learn that with a better knowledge of possibilities for 
practical success in electrical insulation, he can save 
himself a lot of unnecessary labor and be in a better 
position to order drawings made which will help the 
manufacturer to turn out a good article. 


In many cases where manufacturers of electrical 
apparatus wanted special insulation suitable to their 
needs and could not find it, they have started their 
own insulation works, and by hard study and a large 
outlay of money have succeeded in getting insulation 
which fills their own wants. In such cases no out- 
side help is needed, as the man in charge of that de- 
partment will naturally work out his own problems. 
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Regarding manufacturers who have started their ~ 


own insulation department, and by careful study are 
in a position to apply correct insulation to their own 
wants, I would say that their insulations are for spe- 
cial purposes, and while this is a step forward, it does 
not help much, because it cannot be purchased in the 
open market. They only help themselves to get a 
correct insulation suitable to their needs. We need 
an insulation which can be bought by small and large 
manufacturers alike, and in the open market. Do not 
believe that I make this statement out of jealousy. 
The manufacturers of electrical insulation will always 
have work to do. It reminds me of the story of a4 
jeweler in New-York City. They have, as you know, 
a big clock on the Metropolitan tower, striking the 
time every fifteen minutes, loud enough to be heard ten 
miles. The jeweler, not knowing human nature, com- 
plained in a newspaper article, because he thought no- 
body would purchase a watch, as they could tell the 
time by the clock, but the fact was, that everybody 
wanted a watch so as to tell if the clock was right. 


There are very few manufacturers of electrical ap- 
plances, though, who are able or fortunate enough to 
establish their own department of electrical insula- 
tion. If that should be your case, let the practical 
manufacturer, like the physician, advise you, and let 
him help you to work out your problems. You can 
only gain and safeguard yourself by doing so. 


Manufacturers of insulations who offer their ad- 
vice and suggestions after receiving blue-prints are 
often misunderstood, if they suggest corrections with- 
out being asked to do so. I may state right here that 
I have lost a customer by calling his attention to the 
impractical way in which his blue-print read for in- 
sulation purposes. I advised him to simplify the print. 
It would have meant money in his pocket and a bet- 
ter, serviceable article. I received the following 
answer instead of an expression of thanks: 


“We are extremely sorry that you are unable to 
read our blue-print intelligently, but we can hardly 
be blamed for this. We feel as though we have a 
very efficient corps of draftsmen and can see no rea- 
son why some of your mechanical men could not read 
our blue-print.” 


Now, gentlemen, you see this customer doubted our 
ability to read the blue-print. That was not the point 
nor the fact. JI admit that the blue-print was a fine 
piece of the drawing art, but it was impractical for 
insulation purposes as far as the manufacturer was 
concerned. You may note from the contents of the 
letter that this particular firm left the mater of con- 
structing specifications for electrical moulded insula- 
tions to their draftsman, and did not understand my 
warning, and thought that I was unable to read their 
blue-print or meant to criticise their draftsman. 

If the engineer in charge of this work had studied 
the possibilities of electrical moulded insulation, his 
draftsman would have never made this drawing, be- 
cause the party in charge would have known that his 
device was not correctly constructed to permit the 
maker of insulations to do his work right; or his or- 
ders to the draftsman would have been changed, so 
as to comply with needed efficiency of the insulation, 
to keep within the commercial possibilitiés of the 
manufacturer. 


In many cases the purchasing agent of a large 
firm is expected to buy everything, from a pin to 
high-class. electrical machinery and insulations. He 
depends mostly upon thepinstructions of the engineers. 
He tries to grasp this instruction, and I am sorry to 
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state that in many cases it is almost useless for the 
manufacturer of insulations to argue with the pur- 
chasing agent, trying to have him modify his wants 
to the mechanical and practical needs, within the 
reach of the manufacturer of insulations. The rem- 
edy is clearly within the jurisdiction of the engineer 
in charge, taking it for granted that he gives the 
question of insulation the proper attention. But to 
be able to do this the party in charge must have the 
proper training regarding insulations himself. 


I quite often invite purchasing agents, as well as 
electrical engineers and men in charge of large firms, 
men interested in engineering problems, such as so 
often confront you, to pay me a visit at my works. 
This is not done to get their orders or from any other 
selfish standpoint. Quite on the contrary. I saw the 
necessity of showing these men, by drawings, dies 
and machinery, some important points. I even ex- 
plained the so-called secret processes, as far as | 
could go, and as far as they could justly expect such 
an illustration from a manufacturer. I wanted to 
show them what could be done, and what could not 
be done. I wanted to make them see the limits of 
the art, even if I had to give away a part of the re- 
sults of my study. Very few gentlemen paid me 
visits, but I am proud to say that in two important 
cases constructing engineers, after they had called 
upon me, saved thousands of dollars, and received 
better insulation by changing their designs and mak-_ 
ing them suitable for practical insulation purposes. — 


In some other instances I was looked upon as a 
salesman who was after the trade. I was politely 
thanked—that was all. 


Again, in cases where I talked to the engineer in 
charge he weighed my German accent, together with 
the matter of insulation, which was of secondary im- 
portance to him, and I was made to feel how big he 
was and how small the matter which J laid before 
him. 


You, gentlemen, want to safeguard your inventions, 
your machines and devices, safeguard your life and 
the lives and property of others. Therefore, you must 
look in deep earnest into the problem of proper insu- 
lations, and you must include practical study of insula- 
tions in our calendar as one of the foremost themes. 
You must work hand in hand with the parties who 
are successful: specialists in such branches of elec- 
trical insulations, and who have made manufacturing 
of high-class electrical practical insulation their life work. 


I will now take up with you, from my own knowl- 
edge and some data gathered together from Karl 
Wernicke’s little book, ‘““Die Isoliermittel der Electro- 
technik,”’ the matter of ‘Latest Moulded Electrical 
Insulations.” Naturally, I have to leave out entirely 
insulations which are applied onto wire by coating 
this wire, or which are applied in a liquid or cement 
form, as my theme reads ‘Moulded Insulations.” 
There are some electricians to whom all insulations 
look alike. It reminds me of a story I once heard. 
A teacher, in an effort to make the pupil more careful 
in the use of words, stated about the children of a 
neighbor, “Jim and Sam look very much alike, espe- 
cially Jim.” Now moulded insulations are not alike 
by any means. They differ like night and day. 

In 1846 Werner Siemens, of Berlin, Germany, dis- 
covered the non-conducting properties of gutta- 
percha. The result was that in 1851 there was laid 
across the English channel from Dover to Cape Gris- 
nez a cable twenty-four miles long, consisting of four 
copper wires, insulated by gutta-percha, covered with 
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tarred yarn and protected by an outer covering of 
galvanized iron wires. This was one of the most im- 
portant steps in the advance of insulation. 

In this paper I cannot take up electrical insula- 
tions which cannot be moulded, such as wood, fibre, 
marble, slate, mica, impregnated paper, etc., but un- 


der this head really appear the following insulations: 


“sibility. 


Porcelain, Rubber, Glass, so-called Iron Rubber, 
Isolast, Festonit, Vulcabeston, Stabilit, Tenacit, Am- 
broin, Eburin, Adit, Vulkanasbest, German Cornit, 
Vulcoasbest, Pyrostat, Vitrit, Asbestoscement, Asolit, 


_Fermit, Gummon, Galalith (the Greek word for milk 


stone), Pulvolit, Rhadoonit, Asbestos Wood, Press- 
pan, Leatheroid, Pilit, and to a certain extent Lavite, 
though this is too brittle for moulding purposes. We 
also include all shellac and mica shellac composi- 
tions, certain lacquers, Sternoid, Bakelite and Stern- 
Condensite. 


Hard Rubber is a very good moulded electrical in- 
sulation. It has high dielectric resistance and suffi- 
cient mechanical strength, can be easily worked, cut, 
sawed, etc., and can be polished very nicely, but hard 
rubber has some properties which make it impossible 
for use in certain cases. It is not heat-proof, but 
softens at about 70° C., will flow at 80° C., is not fire- 
proof in the demands of the Fire Underwriters, and 
is excluded by them wherever danger of fire is a pos- 
It should not be used for single and double 
petticoat rings, as it expands when warmed up. It 
also breaks down by its own fatigue and shows age 
quickly, as air, as well as heat, influences it. The 
brilliant black which it shows first slowly changes to 
an olive green. This is due to sulphur which is used 
while vulcanizing hard rubber and which cannot be 
bound sufficiently during the process of vulcaniza- 
tion. 


The price of hard rubber is high, and due to this 
fact and reasons just stated many chemists have tried 
to invent good rubber substitutes. I read in “Hy- 
giene and Industry,” a German paper, dated Febru- 
ary 5, 1911, a very interesting article. This article 
says: 

* The dye factories, ‘vorm. Fr. Bayer & Co., A. G.,’ 
Elberfield, in Germany, have been and are still work- 
ing on a process of making artificial rubber syntheti- 
cally. The main question at first is to make the 
isophren, the proper ‘rubber producer,’ which may be 
separated easily from the natural rubber. It has been 
found that this may be obtained from vapors of tur- 
pentine passing through red-hot iron tubes. In sci- 
entific circles, however, the opinion predominates 
that turpentine in itself is a pretty dear product, and 
ought to be replaced by a cheaper material. Accord- 
ing to a new process, invented lately by Dr. A. Plei- 
nemann, a mixture of azetylen and enthylen is heated 
to a temperature of red heat. Thus a new stuff is 
formed, which is transformed by methylchloride into 
isophren, the essential constituent of india rubber. 
This new process, however, has not been developed 
sufficiently as yet for any industrial application. Nev- 
ertheless, it must be noticed that azetylen is more 
suitable for making artificial rubber than turpentine, 
the latter being more or less a product of specula- 
tion. 
scale, whereas turpentine is subjected to international 
speculation, the market being especially high last 
year. After all, however, it looks as if the German 
scientists will succeed eventually in making artificial 
tubber fit to be used in the industry, thus freeing 
themselves from the ‘India-rubber yoke.’ ” 
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As a rubber substitute, here and abroad, some man- 
ufacturers are using shellac as a binder, with fillers 
such as ground mica, cotton, asbestos and others, with 
coloring as wanted. These make good insulations, 
but soften at comparatively low temperatures, and 
are always brittle. These insulations are made in 
this country by many firms who are striving to do the 
best, meeting certain commercial conditions, and some 
of them have succeeded to get upon the market in- 
sulations based upon shellac of good merits. 

Porcelain is a very good insulation material. It is 
of high dielectric resistance, of unlimited service rec- 
ord, and is fireproof, but it is very brittle. No metal 
pafts can be moulded into it, neither can it be moulded 
accurately enough to dimensions for certain purposes. 

The so-called Iron Gummi or Iron Hard Rubber 
is made from gutta-percha by the General Electric 
Co. and the United Isolatoren-Werke in Berlin, and 
withstands 100° C., at least, but it is not as good so 
far as its dielectric resistance is concerned. This di- 
electric resistance was tested up to 88,000 volts at a 
thickness of 5 mm. Hard rubber of the same size 
and thickness was found to withstand 97,000 volts. 

Isolast is made also from gutta-percha, but is more 
heat-proof. It is made by Dr. Heinrich Traun & 
Sons, and has less dielectric resistance than iron 
gummi. A plate of 5 mm. was pierced at 79,000 volts, 
but it can be worked nicely. 

Vulkanasbest is made by the General Electric Co. 
in Germany and is mostly a mixture of asbestos 
fibre with gutta-percha. The asbestos is dried so 
that it is very little hygroscopic, the gutta-percha is 
cut with benzine and a dough is made of this binder, 
together with the asbestos, and worked under pres- 
sure and heat. 

Stabilit is also made by the General Electric Co. in 
Germany and is the strongest German insulation ma- 
terial, but it takes the temper out of the steel, as it 
is very hard to work. It is also not exact as to size. 
It is made in red, brcwn, black and gray colors. 

Tenacit is also an invention of the same company 
and is used on telephone and telegraph parts. It is 
a very good insulator, but it does not present a ood 
finish. It is made in quality A, B, C and D, of which 
qualities C is most interesting, as it resists all cli- 
matic influences. 

Ambroin is made by the United Isolatoren-Werke 
in Berlin. Silicate of sodium and asbestos, copals, 
etc., by the adding of alcohol, are made to a dough, 
mixed in mixing machines, placed onto tin plates and 
these plates are put in a vacuum oven, while on the 
tins, until the alcohol has evaporated. A powder is 
then made of these dry cakes and pressed up in heated 
moulds under high pressure. This gives a very good 
insulation, but it is somewhat hygroscopic. 

Eburin is made by the Street Railway Company in 
Berlin. They use infusorial earth, asbestos or cot- 
ton, and gums, manufactured by thoroughly mixing 
and then pressing it into shape in steel forms. Ebu- 
rin is not hygroscopic, is very good against influences 
of climatic conditions, and as it is also very strong, 
can be used for overhead materia] very nicely. It 
presents a very good appearance. It is is not heat-proof. 

The other materials like Adit, German Cornit, Vul- 
coasbest, Festonit, Pyrostat, Vitrit, Asbestoscement, 
Asolit and Fermit are also well-known insulation ma- 
terials used for electrical moulded insulation, and 
prominent in making them are Adt Bros., in Enshein; 
H. Weidmann, in Rappersweil, Switzerland; the Isola- 
Werke, in Oecerlikon-Zurich; The Vacuum-Pressgut- 
Ges, Berlin. 
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We fturther have Galalith, named after the Greek 
word for milk stone. Galalith is made of skimmed milk, 
from which the water parts are extracted, and which 
then is subjected to a heating process, so that we get 
the stone-like product casein, which is treated in an 
acid bath. This gives an amber-looking mixture, which 
is placed into forms by pressing, and is used more for 
combs than for moulded electrical insulation, as it is 
very highly hygroscopic and, therefore, not very good 
for certain electrical insulation purposes. It can be 
worked by tools and bent into forms after softening it 
in water. When worked with formaldehyde some 
better results have been obtained. 

Pulvolit is very strong, but its dielectric resistance 
is not high; it withstands heat up to 100° C. A plate 
of 8 mm. thickness was pierced at 20,000 volts. Pul- 
volit is made by the Isolatoren-Werke Pulvolit, 
Frankfort-on-the-Main, recently taken over by the 
Tsolatoren-Werke, of Munchen, Germany. 

Rhadoonit is made by the Rhadoonit Works in 
Dohna, near Dresden, in Saxony, and is said to con- 
tain four-fifths minerals, to which under pressure and 
under sulphur vapors a binder partly of organic, partly 
of inorganic nature, is added. This mixture is pressed 
in hydraulic vulcanizing presses under high pressure 
and heat. It is very heavy, between 20 per cent and 
25 per cent heavier than marble. 

Impregnated Paper cartons are hardly to be men: 
tioned under this heading, though they are used for 
spool boxes and other parts quite often. They are 
pressed into these special shapes. 

Presspan is used for insulation of material in trans- 
formers, and is mechanically very strong. It can be 
bent, and comes in light brown, dark brown and me- 
dium brown colors. It is impregnated and boiled in 
clean linseed oil thinned by benzine. The time re- 
quired for boiling varies at thickness from 0.5 mm. 
of 12 hours to thickness of 1 mm. of 18 hours. 

Leatheroid is similar to Presspan, but is mechani- 
cally stronger. 

Pilit is made by Meyer Zimmerli in Zurich and 
Maynberg. It is said that selected wool is used in the 
Pilit with a mixture of ozakarit, wax, kalophonium 
and linseed oil. The most important quality of Pilit 
is said to be that it is flexible. 

Gummon is the invention of Carl Mueller, of 
Munchen-Grafelfing, Gérmany. His patents have been 
bought up in this country and the material which he 
invented is made by the Hemming Mig. Company, of 
New Jersey. The Isolatoren-Werke, of Munchen, 
Grafelfing, have followed up Mueller’s patent for the 
last eight years and are making “Gummon” originally 
based upon the Mueller patent. They claim that their 
Gummon is an improvement over the original Mueller 
patent and have sold their secret processes to the 
Dickinson Manufacturing Company, of Springfield, 
Mass. This company is making the Gummon, as 
manufactured by the Isolatoren-Werke in Munchen, 
Germany, in this country. It is heat-proof up to 700° 
F., can be moulded in the cold way, that is, without 
heating the dies, and is cured in an oven in a slow 
rising process up to about 500° F., and is then 
cooled and presents a finished appearance after hav- 
ing been subjected to a polishing. Gummon is ap- 
proved by the Underwriters’ Laboratories, Inc., of 
Chicago. 

Sternoid, named after the writer, is also approved 
by the Underwriters’ Laboratories, Inc., under same 
heading and on the same card, and tests have proven 
that Sternoid is of high dielectric resistance and lighter 
than Gummon. The specific weight of Gummon is higher 
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and it can not very well be sawed or drilled, without 
taking the temper out of the steel. Mueller’s invention 
Gummon made here in the United States by the Hem- 
ming Mfg. Co., the Gummon of the Isolatoren-Werke 
made by the Dickinson Manufacturing Co., of this coun- 
try, also Sternoid, present important improvements over 
insulations used before these inventions were placed upon 
the market. ° 

I do not intend to say much regarding manufacturers 
of mica-shellac insulations. Several large firms, as stated 
previously, have succeeded in making first-class insula- 


Moulded Insulation Sockets, 


tion for their own use.. In this connection I like to men- 
tion the following firms: General Electric Company, 
Ohio Brass Company, Cutler- Hammer Manufacturing Co. 
The Johns-Pratt Company of Hartford, Conn., is an 
important company in the insulation line. Their vulca- 
beston, their Monarch composition and others have taken 
a leading place in the manufacture of good insulation ma- 
terials. They consist mostly of high-grade vulcanized 
rubber and asbestos pressed and cured in their own man- 
ner under appliances of heat and pressure. 
Manufacturers of rubber substitutes well worth men- 
tioning, are the Anderson Co., Boonton Rubber Co., 


Various Designs in Moulded Insulation. 


Henry Cole Co., Duranoid Button Co., Electrose Mig. 
Co., General Insulating Co., Goodrich Co., Scranton But- 
ton Co.,Auburn Button Co., Hemming Mfg. Co., Lovering 
Mfg. Co., MacAllen Co., Siemon Hard Rubber Corp., 
and the Dickinson Manufacturing Co. All of these are © 
honestly striving to further the art. 

I have left out entirely some other insulations such as 
celluloid, as they are highly combustible, or do not belong 
here for other reasons. 

The latest inventions in the insulation field, highly im- 
portant for the electrical trade, are Bakelite and Con- 
densite. 

‘Bakelite is the invention of the well-known research 
chemist, Dr. L. H. Baekeland, who has been given world 


| 
| 
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recognition as the inventor of “Velox” paper. I do not 
need to say much regarding Bakelite, as Dr. Baekeland 
has given his invention wide publicity. He has lectured 
before the chemical societies of this country and others, 
and has read papers on his invention. Bakelite is certainly 
a great step forward for moulding purposes as a binder 
to be used in place of rubber substitutes. Using fillers 
such as proteids, wood-pulp, cotton, paper or asbestos, it 
moulds very well indeed, can be made heat-proof up to 
high temperature, and is very strong mechanically. Metal 
parts can be moulded into it. It comes under special li- 
censes issued by the General Bakelite Company to the 
purchaser, and the manufacturer has to grind up the 
Bakelite, which is shipped in lump form, and make his 
own mixtures, or he can buy it from the General Bakelite 
Co., mixed up with fillers as ordered. These mixtures 
are pressed into shape in closed dies while using steam 
heat. The article is not quite finished when taken from 
these dies, but is then in so-called state “B.” It gets the 
finishing process, state “C,’”’ in a vulcanizer, called by Dr. 
Baekeland, a Bakelizer. 


Sternoid Moulded Insulation Part. 


Condensite is the latest invention, and was invented 
by Mr. J. H. Aylsworth of Glen Ridge, N. J., who has 
spent most of his life in the laboratories of the Edison 
Company. Condensite is a high-grade plastic, which may 
be moulded up readily in its uncured state. The curing 
is done under heat and pressure. It can be moulded in 
closed or open dies. It presents a high finished black ap- 
pearance like that of polished hard rubber, but is me- 
chanically far stronger than rubber. [t possesses high 
dielectric resistance, withstands most acids, with the ex- 
ception nitric, sulphuric, and strong hydrofluoric acid, and 
climatic influences,does not break down by its own fatigue, 
is non-hygroscopic even if boiled in water, withstands heat 
up to 350 degrees Fahr. without softening, can be mould- 
ed into almost any shape. Metal parts can be moulded 
into it. It can be tapped, sawed or drilled easily, without 
taking the temper out of the steel. It is odorless and 
leaves the mould in a finished state. It has resiliency and 
its specific gravity is 20 per cent. less than that of hard 
rubber. 

It is moulded by the Dickinson Manufacturing Co., 
using their own trade-name, “Stern-Condensite.” 

These are the most important insulations used at the 
present time for moulding purposes. They represent an 
immense improvement in the last ten years, and all firms 
are earnestly striving, with the purpose in view, to place 
still better electrical moulded insulations within the reach 
of everybody. 

Manufacturers of electrical moulded insulations often 
have difficulty when submitting samples for test purposes 
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to the purchaser to get just treatment. Every article 
made from moulded electrical insulation must stand cer- 
tain conditions. When the manufacturer sends out his 
specifications and requests samples, he will get these 
samples in various shapes, thus preventing a uniform 
test. One of my friends connected with the Bureau of 
Standards in Washington is domg very good work by 
asking the manufacturers to make a few dies capable of 
making insulations of equal or uniform dimensions. If 
that can be adopted everywhere, samples submitted to 
the various buyers can be subjected to a uniform test. 
Such a test would be of merit, as it would clearly and 
quickly prove which insulation is best adapted for the 
purposes for which it 1s needed. [| am glad to state that 
I am in full co-operation with such a move and believe 
all other manufacturers will be. A large Pennsylvania 
company has lately asked to build such a die. Some man- 
ufacturers will shortly submit samples of materials by 
using this die. Nobody has any advantage and an abso- 
lutely just conclusion can be reached, if all samples are 
subjected to an equal test. 

I have taken about as much of your valuable time as I 
dared to today. There is much more to say, but I want 
to impress upon you most of all my earnest appeal to 
study electrical insulation, to try to place wherever you 
can, heat-proof, and, if possible, non-combustible insula- 
tion combined with dielectric and mechanical strength, 
to cooperate with the manufacturers of moulded elec- 
trical insulations and to try to make uniform tests. 

For myself I wish to state with Browning— 


Let a man contend to the uppermost 
For his life’s set prize 
Be it what it will. 


My work satisfies me if I can only help. 
Henry Van Dyke says— 


My Work—My Blessing. 
Let me but do my work from day to day, 
In field or forest, at the desk or loom, 
In roaring market-place or tranquil room, 
Let me but find it in my heart to say 
When vagrant wishes beckon me astray, 
“This is my work; my blessing, not my doom; 
Of all who live, I am the one by whom 
This work can best be done in the right way.” 


Then shall I see it in not too great, nor small; 
To suit my spirit and to prove my powers ; 
Then shall I cheerful greet the laboring hours, 
And cheerful turn, when the long shadows fall 
At eventide, to play and love and rest 

Because I know for me my work is best.” 


PENNSYLVANIA TRAIN LIGHTING INSTRUCTION 
CAR. 


The Pennsylvania Railroad has recently placed in 
service a car lighting instruction car, similar in, pur- 
pose to the air-brake instruction cars which have been 
in use for many years. The car is equipped with all 
types of axle hghting and head-end lighting in com- 
mon use and will travel over the system, stopping 
at the various points where men in charge of electric 
car lighting are located. A very complete equipment 
of storage batteries is installed in the car and demon- 
strations of the right methods of caring for them will 
be given by experts. It is expected that the car will 
work a decided improvement in the operating force 
in charge of car lighting work. A complete descrip- 
tion of this car well illustrated with photographs will 
appear in the December issue of the RatLway ELec- 
TRICAL ENGINEER. 


The Light for Safety 


By F. R. FORTUNE 


Natural light has always been the criterion of that 
which is most desirable to obtain by artificial lighting. 
The broad problem in artificial lighting is how to obtain, 
with the comparatively feeble flux ot light we have at 
our command from artificial sources, as close an ap- 
proach as possible to the character of lighting obtained 
from the enormous flux of daylight. : With the well- 
known limitations of artificial light it would, at first 
sight, appear impossible to reproduce in effect the con- 
ditions which obtain in daylight illumination. The de- 
velopment of the science of illuminating engineering has, 
however, demonstrated that step by step we are chang- 
ing our methods of artificial lighting and approaching 
more nearly the ideal conditions. The handicap of arti- 
ficial light is not nearly so great as would appear. 

Contrast the problem of daylight with that of artificial 
lighting. We have, on one hand, a tremendous flux of 
light and an enormous area from which the light comes. 
Fortunately the eye is so constituted that we are cap- 
able of good vision between an extremely wide range 
of luminous intensities. We may see well, and without 
visual fatigue in daylight at an intensity of 500 foot- 
candles and more, and at 1 foot-candle and less. Under 
good conditions of artificial lighting we may see well 
and without visual fatigue at several hundred foot- 
candles intensity and at less than 1 foot-candle intensity. 

The ability of the eye to adjust itself to very low- 
working intensities of illumination makes it possible to 
simulate daylight conditions in the design of the artificial 
lighting of interiors. While we recognize this possibility, 
we realize that before the completion of an ideal design, 
there remains to be performed a mass of experimental 
work, investigation and research, involving a close anal- 
ysis of conditions of illumination of which we have prac- 
tically no data at present, and, in general, a complete 
study of the problem from the physical, physiological 
and psychological standpoints. 

Up to the present time, lighting by artificial sources 
has, for the most part, been carried on by illumination 
from substantially point sources. These are the sources 
with which we have to do for the most part at present. 

In studying the principles underlying the application 
of artificial light to the illumination of interiors, it would 
be well to consider several subjects; first, flux of light; 
second, diffusion and direction of light; third, quality 
or color of light; and these studies may be defined in 
several items such as (1) character of the illuminant, 
(2) intensity of illumination, (3) system of illumina- 
tion, etc. 

We wish to dwell more particularly on quality of 
light, as that pertains more directly to our subject. Let 
us first look at the spectrum, running from red through 
to violet. Considering light as a physiological effect, 
it will be noted that some of the colors of the spectrum 
one can see by more readily than by others. This qual- 
ity is known as luminosity. The relative luminosities of 
the colors of the spectrum are about as follows: 


Wltra-red h4244 32-5 ae reek near ene 0 
Reedy ee eerk tt nett e cone ele sent Rea eee 12 
WY CHOWE a a aa eer ee ee ene 280 
or Ben Niece Ucar ae 1000 
NG OLER Dee el Ce AEN ae 16 
Uitra-violet ee ee ee ee ee 0 


Therefore, it will be readily seen that the colors in 


‘which the acuity of vision is greatest are yellow and 


green, Fig. 1 shows the physiological effect of the spec- 
trum, and the average between the high and low in- 
tensities. This you will note shows a larger number 
of luminosities in the green than any other color. 

Also, it will be readily seen by referring to the spec- 
trum of the mercury vapor lamp that it has a very thin 
band of red and orange beyond the edge of the yellow, 
and then takes an abrupt rise in the yellow and green 
and gradually decreases into the violet while the other 
illuminants have almost a straight curve, across the en- 
tire spectrum. 

There seem to be many differences of opinion at this 
time as to what monochromatic light really ought to be, 
but I am sure we are safe in accepting the theories of 
Dr. H. Ey Ives' and Dr; ows Bell? 

As. Dr. Ives points out, the most efficient monochro- 
matic radiation is almost in the position of the green 
mercury line which furnishes a very large percentage 
of the light of the mercury arc. For light of this wave 
length, Dr. Ives figures an efficiency of about 65 spherical 
candles per watt. The highest possible efficiency of 
white light in a continuous spectrum he reckons at 26 
spherical candles per watt, so that the monochromatic 
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Variation of Luminosity with Color. 
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source has a prodigious theoretical advantage and prac- 
tically a considerable additional gain, from the fact that 
the temperature required for Dr. Ives most efficient white 
light is about 6,000 degrees Centigrade, quite unattain- 
able with any usable solid material. 

Dr. Bell says in his article on “Chromatic Aberration 
and Visual Acuity”: “In a strict technical sense, the light 
of the mercury vapor lamp, like that of the flaming are 
lamp, is far from being monochromatic, but so far as 
effective luminosity goes the spectrum of the former is 


perhaps the closest approximation to monochromatism 


of the light of any commercial illuminant.” 


Dr. Bell points out also that “the quasi-monochromatic © 
light of the mercury-tube lamp and other nearly mon- 


ochramatic sources actually does give at ordinary read- 
ing distances, materially increased acuity for details in 
white on black or black on white. Such a monochromatic 
source shows, as judged by acuity measurements, roughly 
from one and one-half to two times its real photometric 
value when compared with light of continuous spectrum 
derived from ordinary incandescence. The experimental 
fact certainly is that the nearly monochromatic source 
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enables equal acuity to be attained at an illumination much 
lower than is necessary in the case of the light of the 
continuous spectrum in about the proportion stated.” 

Another peculiarity of the mercury light is that by 
taking two units, both of the same intensity, one for in- 
stance, yellow, as the flaming carbon arc and the other 
a bluish green light, such as the mercury lamp, and by 
going near the lamps, the yellow seems to increase more 
rapidly in intensity than the green and for a very short 
distance the flame appears glaring bright, while the latter 
disappears and shows nowhere near the same intensity. 
When going farther and farther away from the two 
lamps, the yellow light seems to fade out more rapidly 
than the. bluish green and has practically disappeared 
while the bluish green is still markedly visible. The mer- 
cury lamp, therefore, can be seen from a distance at which 
a flaming arc is practically invisible. 

It would therefore seem that the light of the mercury 
vapor lamp is more penetrating than a light of a con- 
tinuous spectrum. This is particularly true in mills and 
shops where smoke and dirt arises from the floor. 

Quoting from 'Dr. Steinmetz’ work on ‘Radiation, 
Light and Illumination,” “Hence, green and greenish 
yellow light are the most harmless, the least irritating to 
the eye, as they represent the least power. We feel this 
effect and express it by speaking of the green light as 
‘cold light’ and of the red and orange light as ‘hot’ or 
‘warm.’ The harmful effect of working very much under 
artificial illumination is due largely to this energy ef- 
fect, incident to the large amount of orange, red and 
especially ultra-red in the radiation of the incandescent 
bodies used for illuminants, and thus does not exist 
with ‘cold light,’ as the light of the mercury lamp. 

To summarize: 

The mercury lamp has a maximum color in the yel- 
low green, which we have shown has the greatest lumi- 
nosity or seeing value. Also on account of the size of 
the light-giving area of the mercury lamp, shadows are 
eliminated more than with any other form of illumination. 
You realize that for special illumination it is necessary 
to have sufficient direct light to mark the edge of the 
objects by their shadows and thereby improve the dis- 
tinction, but at the same time, there must be sufficient 
diffused light to see clearly into the shadows. A proper 
proportion of direct and diffused light is necessary. Sharp 
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shadows, however, are dangerous. 

One of the most dangerous things in working around a 
mill or shop at night is going in and out of a well: lighted 
building. One usually finds | a momentary blindness ‘aiter 
leaving a lighted mill or shop and going into the dark- 
ness. This j is due to the contraction of the pupil generally 


caused by the eye being under a strain in a light of high 


intrinsic brilliancy. 

In. this connection, the following table which was pre- 
pared by Messrs. Ives and Luckiesh showing the can- 
dlepower per square inch of various light sources may 
be interesting: 

Candle Power 


Source. penfod= Lt: 
CArDOMl aLCuctatehweis si eee vo A 84,000 
EAP any btatag we heer. Ue. tacgencny ee, Seema Se pney 5,000 
Nets CLOW Cie y ante eae fos hc 3,010 
hunestene li 2haw Sp noiera. 2) xi wn. 1,060 
Carbon=a ibn ws (Gr. . ah eoterce fe cin hs 400 
Weelsbachimeantleor. ites co) ue - 31 
VIENGUIY) VaDOlueraen rr cea it gee urs 14.9 
INE LOS EEGs atid a pete Nive tere hc cae 9 


It is very interesting experiment to take two. shops 
with comparatively the same intensity of illumination 
one lighted with mercury vapor lamps and the other 
with arcs or flaming arcs, and go from the mercury- 
vapor room out into the dark and notice how readily 
and easily you can almost instantly see; while going 
from the other shop lighted with arc or flaming arc 
it is necessary as soon as one steps into the darkness 
to stop and allow the eye to readjust itself for the 
new conditions. There is a blindness which seems to 
come over one. This is an important item which also 
should appeal to the “safety side” of mill illumination. 

In closing, I wish to bring up very forcibly the sub- 
ject of glare. Ata recent meeting of the London [llumi- 
nating Engineering Society, the best definition for glare 
seemed to be “light out of place.” I believe that glare 
and high intrinsic brilliancy go hand in hand and should 
be dealt with as a dangerous foe to safety. I do not 
think that I can impress too strongly upon the minds 
of you gentlemen the advisability of adopting a system of 
illumination that has a low intrinsic brilliancy and an ab- 
sence, to the greatest possible degree, of glare. 


Industrial Trucks for Railway Service 


By T. V. BUCKWALTER 


The motor truck has been developed in response to 
the insistent demand for very rapid and cheaper trans- 
portation within the enclosures of industrial plants, pas- 
senger and freight stations and on our public thorough- 
‘fares. The amount of trucking has been greatly in- 
creased by a reduction in the cost of transportation due 
to the development of the steam locomotive which per- 
forms the longer end of the haul, the collecting and dis- 
tributing being handled by trucks while the transfer be- 
tween the trucks and cars is accomplished by manual 
labor. The industrial truck has been developed chiefly 
to replace manual labor in that portion of the general 
problem of transportation represented at the origin and 
final delivery of material. 


Motor trucks in railroad use may be divided into 
three general classes: 


First—Trucks used to replace box cars in the trans- 


portation of freight between adjacent freight 
stations. 

Second—Trucks operated in competition with horse- 
drawn vehicles in the transportation of pas- 
sengers and freight on our general highways. 

Third—Trucks utilized to replace and supplement 
manual labor and which are covered under 
the general term, industrial trucks. 

Trucks to Replace Box Cars. 


It is a difficult matter in some cities covering wide ter- 
ritory to secure uniformly high average loads in less 
than carload business. With the object of increasing the 
average load it is the practice to utilize so-called ferry 
cars in the transportation of freight between stations in 
the same city. The use of motor trucks in this service 
results in a reduction of 24 hours in some cases and the 
cost of operating the motor truck is more than offset 
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by the release of the railroad equipment. The quicker 
transfer results also in a greater utilization of platform 
and track space in stations. 

Trucks to Replace Horses. 

Motor vehicles of this class are utilized in taxicab 
service, internal transportation at shops and in store-door 
delivery. 

Taxicabs. 

Taxicabs have been more generally introduced at the 
larger stations and are generally operated by outside 
companies on a commission from the railroad company, 
the latter receiving a portion of the total business with- 
out incurring any risks. Taxicabs propelled by gasoline 
motors appear to be preferred by the general public, as 
the operation is less affected by adverse weather condi- 
tions and the greater power available with limited weight 
permits of operation at greatly increased speeds over 
other forms of motor vehicles, which is an important 
consideration, as the saving in time is the chief justifica- 
tion for their use. 

Shop Trucks. 

Shop trucks are used in the larger railroad shops in 
the transportation of materials over the public highways. 
They are used to replace horses and railroad equipment, 
and have a distinct advantage over the latter in that 
‘material needed for immediate consumption may be de- 
livered without delay. There is no material economy 
in the operation of motor trucks over horse-drawn vehi- 
cles where the greater part of the driver’s time is taken 
up in the transfer of material to and from his truck, but 
advantage results if saving in time is an important con- 
sideration. The motor truck is most efficient when 
operated at full load for long distance over good streets, 
in which event the labor of loading enters less as a 
factor in the total cost of operation, and higher speed 
permits of a greater number of trips being made. 
Store-Door Delivery. 

An important field for the operation of motor trucks 
is in the collection and delivery of freight by an agent of 
the railroad company, this service being generally re- 
ferred to as store-door delivery. A saving in time and 
total cost of transportation from point of origin to con- 
signee’s sidewalk is effected while the railroad is bene- 
fited to the extent that freight stations, are relieved of 
congestion both in warehouse and receiving space. 

‘Delivery can be effected more economically by a large 
company doing all the draying from railroad stations than 
_by a large number of individual merchants, for the rea- 
son that the latter as a rule receives a small consignment, 
while the large transfer company may load its vehicles 
to their capacity in both directions. The work could ad- 
vantageously be placed with a concessionaire for the rea- 
son that work of this character does not appear to be 
economically managed by the more cumbersome organi- 
zations of the railroad companies. The railroad company 
may be benefited indirectly by the fact that the conces- 
sion to operate store-door delivery gives the operating 
company considerable advantage over competitors, and 
should lead to its securing the bulk of the business of the 
community, with a consequent lower cost of railroad 
delivery service. 

The general use of motor trucks in connection with 
store-door delivery is possibly the best solution of the 
congested condition of the New York City street system, 
and would afford an increase in freight capacity of the 
streets as the taxicabs have increased the passenger ca- 
pacity, 

The use of electric trucks presents some advantages 
over gasoline, in that operation by a cheaper class of 
labor is possible, but the heavy weight and small power 
limits the mileage on one charge, while the gasoline truck 
can be provided with ample power and fuel capacity for 
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one-hundred or one-hundred and fifty miles, and the 
power of the truck does not diminish as the day prog- 
resses, as the case with electric trucks. 

Industrial Trucks. 

The term industrial trucks is used to designate the 
machines that replace manual labor in the internal trans- 
portation within industrial establishments, freight houses 
and passenger stations. A distinct form has been devel- 
oped to fulfill the peculiar conditions met with in each 
of these lines, classified as follows: 

Electric Shop Trucks. 
Electric Baggage and Mail Trucks. 
Electric Warehouse Trucks, 

These are all for internal transportation, and therefore 
electricity is the only form of motive power available on 
account of fire risk and odors, and because of the readi- 
ness with which this motive power lends itself to sim- 
plicity of control. 

Electric Baggage and Mail Trucks. 

The transportation of mail and baggage at main line 
stations has increased to such an extent that it seriously 
interferes with the expeditious movement of traffic, and 
requires the services of a large and continually increas- 
ing force of men. Until recently hand-operated trucks 
have been used exclusively in this service, the work is 
rather severe, but does not require a high order of in- 
telligence, and consequently a poor class of men have 
been employed. Pulling a heavy truck is very exhaust- 
ing, and the porter arrives at the Baggage Room in poor 
condition to quickly unload mail or baggage, and the 
practice of rushing mail and baggage, delayed in delivery 
from the Baggage Room to the trains becomes more 
dangerous as the passenger traffic increases, as hand 
trucks are not provided with brakes. 

The Pennsylvania Railroad early reconized the desira- 
bility of motor-operated baggage trucks for the relief of 
the baggage service, and about eight years ago purchased 
two standard electric commercial trucks, and placed them 
in service at Jersey City Station. These trucks had a 
capacity of 4,000 Ibs. and were very heavy, the weight 
being approximately 8,000 Ibs. The driver’s seat ex- 
tended the whole width of the machine, and steering was 
accomplished by wheel, from one end of the truck only. 
The body was housed in by wire netting, with sliding 
doors on each side for access to the interior. It was 
impractical to turn single end of trucks on the platforms, 
and was therefore necessary to run to the end of the 
train shed and turn to an adjacent platform to turn 
around. Therefore a material economy in time and la- 
bor was not effected. 

Further experiments were then made by applying mo- 
tor, batteries, and steering gear and controller to stand- 
ard size hand trucks, and about six years ago three trucks 
of this general character were constructed and one pur- 
chased from a company. These were all operated on 
the single and principle, and no provision was made for 
the operator to ride. The only work accomplished by 
motive power was that of pulling the truck. No material 
increase could be made in the speed, for the reason that 
the drivers would not move faster than an ordinary walk, 
When the trucks were speeded up, the driver simply reg- 
ulated the speed by throwing the controller on and off at 
frequent intervals. 

The steering was not as safe and positive as was de- 
sirable, for the reason that a man in walking is not 
standing squarely on either foot and therefore is not in 
position to resist side thrusts due to one or the other of 
the steering wheels striking on obstruction, 

The brake was likewise lacking in effectiveness, as it 
was either operated by the controller handle direct or 
indirectly by solenoid magnets. The direct brake was 
not effective without considerable éxertion on the part 
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of the driver, while the solenoid brake could only be 
made effective by consuming current approximating 10 
per cent of that necessary to drive the truck. — 

All of these trucks were operated on the single end 
control principle, and it was therefore difficult and some- 
times impracticable to turn on the narrow platiorms gen- 
erally found in passenger stations. The speed at which 
these trucks operated varied from 2% to 3% miles per 
hour. 

Mail Truck Double End Control. 

A thorough study of the operation of the experimental 
trucks led to the conclusion that a radical departure in 
automobile design would be necessary to produce a suc- 
cessful electric baggage truck. The most important 
thing made apparent by their operation was, that the 
electric baggage trucks should be operated with equal 
facility from either end. In other words, should have 
double end control. This would avoid the necessity of 
turning on narrow platforms or runways where other 
traffic would be interfered with, which always leads to 
more or less congestion as the turning of a truck places 
it for the time being at right angles to the general trend 
of traffic. 

It was also apparent that provision should be made 
for the driver to ride at either end, for the purpose of 
running at a higher speed, and for the conservation of 
his energy for other work, and to give him better control 
of the truck. 

The class of labor met with in this service required 
that the manipulation of the controlling levers for the 
controller, steering gear, and brake should be in the man- 
ner most natural to the ordinary baggage porter, and 
that all controlling mechanism should be operated direct- 
ly. While at the same time the steering gear should be 
operated with little effort, so as to be absolutely under 


the control of the driver. 


The greatest possible amount of stability is required, 
and therefore the trucks should be constructed with four 
stable points of support, while the truck frame should 
be flexible that each wheel carry its portion of the weight. 

It was also found desirable that hubs and all apparatus 
should not project beyond the side sill of the truck, as 


_to reduce danger of collision with columns, other trucks 


and railroad equipment, and that the controlling ap- 
paratus should not project beyond the end of the truck 
when not in use. 


The incorporation of these desirable features on one 
truck led to the design of an experimental double end 
truck, in which the general dimensions of the hand trucks 
were adhered to, for purposes of trial at any of the sta- 
tions on the system, and with the idea of gaining experi- 
ence, the design involved the use of hand forgings in- 
stead of the more expensive, but lighter and stronger 
pressed steel work and drop forgings. 


Twelve trucks were therefore constructed and placed 
in service at the new Washington Terminal, then near- 
ing completion, and the success of the trucks at that point 
led to the design of larger machines, embodying the use 
of power saving devices, and the general adoption of 
pressed steel and drop forged construction. 

Straight Frame Truck. 

The first truck produced after what might be called 
the experimental stage was the straight frame truck, hav- 
ing a continuous frame with platform 30 inches in 
height, 12 feet in length and 44 inches in width. Twelve 
of these trucks were placed in regular service at Jersey 
City Station, July, 1909. The operation and perform- 
ance was closely studied by the Motive Power and Op- 
erating Departments. 


A marked improvement in the operation of baggage 
and mail departments resulted from their operation, 
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and for the first time in the history of the station, the 
baggage was handled as a regular thing from a ferry 
boat to the train before the passengers. The baggage 
departments were enabled to handle rush business in 
vacation periods without taking any extra men on, re- 
sulting in a considerable improvement in the baggage 
service generally. It had been the practice to take on 
ereen men from the freight department, with the conse- 
quent confusion at times in the proper dispatching of 
baggage. 

the performance of these trucks in general was so 
satisfactory that the same general design of mechanism 
was adopted for electric baggage truck having drop 
frame, for service in the new Pennsylvania Station, New 
York, and as the drop frame trucks represent the high- 
est development in the design and construction of in- 
dustrial trucks, a general description of the detail fea- 
ture entering into the construction will be given: 

Drop Frame Truck, Double End Control. 

The truck is the same length and width, namely, 12 
feet and 44 inches, respectively, as the straight frame 
truck, but the frame is dropped for a distance of about 
7% feet between the wheels. The height from the drop 
portion of the floor being only 9 inches. The object of 
this construction is to facilitate the transfer of baggage 
and mail between the truck and the car at the depressed 
track construction used at the Pennsylvania Station, the 
height of the baggage truck floor being practically the 
same as the car floor. 

As in previous design the truck is operated with equal 
facility from either end, and as a general rule the driver 
does not know or care whether he is operating from the 
motor or battery end, as the steering, controlling and 
braking apparatus is identically the same in either case. 
The frame and floor of the truck is 30 inches high for 
a length of 2% feet at each end, and this portion of the 
frame is arranged to form an integral guard and pro- 
tection for the motor apparatus and wheels. 

The motor, counter shaft housing, controller, and au- 
tomatic switch are mounted in the housing at the motor 
end, and the driving is done on the two wheels under 
this housing. The battery and brake apparatus 1s 
mounted on the other end of the truck, termed the bat- 
tery end, and the braking is accomplished on these 
wheels, it being a desirable feature to have the braking 
done on the heavier end of the truck, to provide for 
skidding the driving wheels if necessary. 


The driver rides on either of two small pressed steel 
wood lined platforms, hinged at the extreme ends of 
the truck. These are connected together and only one 
can be bought to the operating position at one time, and 
the opening of either platform involves the closing of 
the other. The object of this construction is to provide 
the maximum load carrying space consonant with safe 
operation on the elevators, and to obviate all projecting 
apparatus beyond the end sill opposite from the driver, 
for the purpose of reducing the element of danger in 
backing on elevators. 


. The frame is of pressed steel throughout, of a sub- 
stantial design that gives an ample strength for a load 
three times the rated capacity. The center sills are com- 
posed of 3-inch standard “Z” bars, for the reason that 
this section permits of more ready attachment for the 
driving and controlling apparatus, having in mind that 
all steering, braking and controlling connections must 
be carried from end to end of the truck. The motor 
housing and end standards are of channel sections, 
pressed, with integral gussets for attachment to center 
and side sills, and this method of construction permits 
of the greatest strength with the least weight, an im- 
portant consideration in electric trucks. The upper and 
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lower side sills have a special section, providing a round 
edge 1 inch wide and projecting one-fourth of an inch 
above the floor line. The object of this construction is 
as follows: 

First: To retain lading from sliding off. 

Second. To provide round surface to take wear of 
unloading and loading. 

Third. To provide for removing floor boards inde- 
pendently. 

Fourth. To provide full depth of beam without oc- 
cupying space for floor, for instance the height of the 
section of the lower side sill is 43@ inches, while the clear- 
ance between the lower flange of the sill and the floor 
is 5 inches, while the height of the floor is only 9 
inches. 

The wisdom of this strong frame construction is 
shown by the fact that the trucks have repeatedly fallen 
from the platform to the road bed, 4 feet below, and 
have fallen into elevator pits a distance of 10 feet with- 
out injury to the frame. 

The motor is a series wound, 4-pole, 24-volt ma- 
chine, especially designed to give characteristics suit- 
able for this service. The motor is spring supported 


Electric Baggage Truck Pulling Three Trailers. 


on the frame and flexibly suspended on the counter- 
shaft housing, to permit a certain degree of oscillation 
to take up shock in starting. The armature is mounted 
on annular ball bearings. The normal current consump- 
tion and point of highest efficiency is 40 amperes, al- 
though four times this current can be successfully com- 
mutated. 

The low voltage of 24 volts is used for the reason 
that the motor is of much more rugged design than the 
higher standard voltage of 85. While the controller 
provides a series of steps for starting, the class of drivers 
generally met with in industrial service generally use 
the controller as a knife switch, with the result that 
the motor is required to withstand the shock of the full 
battery voltage across the armature leads. The 24-volt 
motor, which is of a more rugged design, is better 
adapted to withstand the shock than the higher stand- 
ard voltage machine. The fact that there has been prac- 
tically no motor trouble in six years’ experience verifies 
this statement. 

The motor is connected through spur gearing with 
double reduction to the driving wheels having: a ratio 
of approximately of 25 to 1, which gives an immense 
driving power for starting. The motor pinion engages 
with the countershaft gear, which is supported by a dif- 
ferential gear mounted on ball bearings mounted in the 
countershaft housing. Both sides of the differential are 
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connected through independent countershafts to uni- 
versal pinions which mesh with internal gears cut di- 
rectly into the rim of the driving wheel. 

The universal pinions are the unique feature about 
which the design of the truck hinges. They consist of 
universal joints, incorporated within the center of the 
driving pinion, and these universal joints are placed in 
vertical alignment with the steering knuckle, so that, the 
driving pinion is free to follow the motion of the driy- 
ing wheels in steering. A simpler method of driving 
steering wheels is difficult to produce, and this feature 
of driving the steering wheels permits of using four- 
wheel steer, which is undoubtedly one of the principle 
features making for the success of these trucks in the 
peculiar service in which they are operated. The differ- 
ential, mounted on ball bearings, together with the driy- 
ing gear, operates in oil. 

The controller is operated by the left hand of the 
driver from either end of the truck, and provides three 
speeds in either direction. The controller handle may 
be inserted or removed only when the controller is in 
the neutral position. The controller is built up in a 
flame-proof metal case, as are likewise all electrical con- 
nections which are broken in the regular service of the 
truck which would be likely to- generate a spark. 

The controller is raised upward for forward 
running, and pushed downward for backward running, 
which is the method that comes most natural to the 
drivers met with in this service. 

An automatic switch opens the main circuit when the 
driver steps off either platform by means of interconnec- 
tion between the platform and the switch, and the auto- 
matic switch is also opened when the brake is applied, 
thus making it impossible for the driver to regulate the 
speed by applying the brake. Both the controller and 


the switch are operated by means of bell cranks and — 


levers, as the connections of this character are less likely 
to develop back lash after long service than are geared 
controllers. 

The brakes are mounted on the steering wheels at the 
battery end, and consist of internal expanding shoes 
bearing directly against the rim of the wheel. The 
brakes are operated by pedal from either end of the 


truck. The brake pedal being brought to the operative . 


position when the driver’s platform is lowered. A spe- 
cial plastic bronze has been develéped for use on these 
brakes which produce a velvety action, with but little 
wear. A series of tests shows that this material wears 
less in braking service than any of the common materials 
in general use. 

The brake is applied directly by pressing the brake 
pedal with the foot, the most natural method for the 
ordinary driver. The brake is also applied automatic- 
ally but without complicated mechanism when the driver 
leaves or steps off the platform. 

Battery. The truck is designed to accommodate either 
the lead or Edison battery, delivering 24 volts. The 
lead battery consists of 12 cells with 15 standard pasted 
plates. 
is removable as a unit, and by transferring batteries, 
which requires but a few minutes time, the trucks may 
be kept in operation 24 hours a day. The batteries on 
the 35 trucks at Pennsylvania Station are never charged 
on the trucks, but are always changed, and these trucks 
are in service 24 hours a day. The weight of the lead 
The Edison battery equipment con- 
sists of 20 or 21 cells with a weight of about 300 Ibs. 

The lead battery composed of 12 cells is superior to 
one composed of a greater number of cells, in that the 
weight as compared with a 24-cell battery is reduced 5 
per cent, and the cost about 18 per cent, while the chance 


The battery is assembled in a single tray, which — 
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of breakage of jars, plates, and connectors, etc., is re- 
duced one-half with corresponding probability of con- 
tinuous service, by the use of the fewer number of cells. 
Batteries are spring supported, and the life of 26 months 
has been attained in this service. The batteries are re- 
moved from the trucks by a special design of transfer 
hook. 

Steering is accomplished on all four wheels to ob- 
tain minimum turning radius and to provide for opera- 
tion in narrow and restricted runways, for the reason 
that the front and rear wheels track with each other 
on four-wheel steer trucks, with the result that the 
driver need only watch the end of the truck on which 
he is riding, while the knowledge that the rear of the 
truck tracks with the front lends a confidence not other- 
wise attained. 

A truck can be operated in any of the runways met 
with in baggage service, which in some cases are not 
more than 6 inches wider than the truck frame. 

The steering lever is mounted in a vertical steering 
post, one being provided at each end of the truck and 
connected with the four wheels. The position of the 


Electric Shop Truck. 


steering handle is an indication of the direction of travel, 
the handle is pushed to the right to run to the right, and 
pushed to the left for operation in that direction, this be- 
ing a method that comes most natural to the class of 
drivers met with in this service. The steering knuckles, 
steering arms, steering post and links are drop forged 
from axle steel, but wearing parts are hardened and 
ground and mounted in hardened ground bushings and 
thrust washers. The most important result of the four- 
wheel steering arrangement is that shocks as effects the 
driver are greatly minimized. For instance, with two 
wheels steering, a shock to one wheel is transmitted to 
the other and partly absorbed, but the bulk of the shock 
is borne directly by the driver through the steering gear, 
but in four-wheel steer machines with substantial drop 
forged construction, the shock to one wheel is trans- 
mitted directly to the other three wheels, where it is 
absorbed by inertia before being transmitted to the steer- 
ing lever. The shock is therefore reduced to one-third 
of the two-wheel steer truck. 
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The steering knuckles shown in the attached cut are of 
special construction for the purpose of reducing hub 
projection. This is a very desirable feature in indus- 
trial truck operation, as the possibility of collision with 
either trucks and columns, and railroad equipment is 
entirely obviated. The projection of the steering knuckle 
is entirely within the rim of the wheel and the side sill 
of the truck, and this result is accomplished by invert- 
ing the inner Timkin Roller Bearing. The outer race is 
carried in the steering knuckle, and the inner race is 
mounted on the inwardly projecting hub of the wheel. 
_ The wheels are of the artillery type, of a special con- 
struction. The spokes are made of rectangular cross 
section throughout the entire length, and have a bearing 
directly on the barrel of the hub and on the rim of the 
wheel, and are clamped between integral and separate 
flanges at the hubs, and between an integral and sepa- 
rate flanges at the rim, with the result that the effect of 
the end grain of the spokes cutting into the cross grain 
of the felloe is entirely obviated in this construction, and 
after several years operation the wheels are apparently 
as sound and intact as when constructed, quite the re- 
verse of the ordinary automobile truck wheel. The driv- 
ing gears are incorporated as.a part of the driving 
wheels, while the brake band is likewise a part of the 
wheels on the battery end of the truck, thus avoiding 
transmission of driving or braking strain through the 
spokes and hubs, and this construction no doubt con- 
duces to the long life and freedom from repairs to the 
wheels. 

The tires are of a special section, designed to provide 
a certain amount of resilience, but the chief considera- 
tion is a reduction in rolling resistance. The width is 
344 inches, and the diameter 2714 inches. The tire 
equipment is conservatively rated, as after 26 months’ 
operation, the tires show but little more than the crown 
of the tread worn away, and, from present indications, 
pointing to a life of four or five years. 

Every effort is made to conserve the energy of the 
motor and battery, annular ball bearings of the highest 
grade are used in the motor and countershaft through- 
out, while Timkin Roller bearings are utilized in the 
wheel, with the result that one man can easily push a 
truck with a load of 8,000 pounds, and the current con- 
sumption is reduced to a minimum. 

The axles are of “I” section, with a depth of 3 inches 
and 2 inches in width, but the strength of the truck is 
greatly increased by combining the axle with integral 
brackets which provide a journal for the countershaft 
housing and support for the upper center sills. In the 
drop frame truck the axles are attached directly to the 
upper and lower center sills. The axles are cast from 
material developed for use in construction-of malleable 
couplers.. The strength of the axles and frame and 
stability of the truck is greatly increased by bolting the 
axles directly to the sills, avoiding the use of springs 
entirely, which experience has shown are entirely un- 
necessary in this service, as the narrow width of the 
truck, namely, 44 inches, together with the height of 
the lading 9 to 10 feet results in the lading being thrown 
if attempt is made to use springs. 

The rubber tires which are necessary to prevent skid- 
ding and to obtain traction, provide sufficient cushion 
for the speed at which it is advisable to operate baggage 
trucks. 

Speeds: The controller is proportioned so as to pro- 
vide, first, a starting speed of about two miles an hour; 
second, a running speed of about 4 miles an hour; third, 
a running speed of from 6 to 7 miles an hour, available 
in either direction. This speed is from two to three 
times that of a hand truck, and it has been found de- 
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sirable to make an increase over these, for the reason 
that they would not be available for operation on nar- 
row runways generally met with in baggage departments. 
Higher speeds could easily be obtained if runways were 
of sufficient width to permit of safe operation. 

The capacity of the truck is rated at 4,000 pounds, al- 
though loads from 6,000 to 8,000 pounds are handled 
daily, and 14,000 have actually been handled safely on 
the truck. The drop frame truck provides a space of 
practically 1114 feet long, 4 feet wide and 9 feet deep 
for lading, and this easily accommodates 4,000 pounds 
of baggage, but second-class mail loaded to a depth of 
7 feet from the ground, the height of the end standards 
of the truck provides a load of from 6,000 to 7,000 
pounds, which taxes the elevators to their capacity. 

Weight: Every effort was made in the design to keep 
the weight down to a minimum, as the cost of carrying 
dead weight is a considerable factor in electrically op- 
erated trucks. The weight of the drop frame truck, a 
difficult design, is about 2,700 pounds, which is about 
two-thirds the capacity of the truck, and less than half 
the weight of the ordinary commercial truck of this 
rating. 

Drop Frame Trailer Truck. 

A large amount of baggage and second-class mail is 
delivered to the baggage department sometimes several 
hours before leaving time of the train, and with the ob- 
ject of relieving congestion in the baggage room it is 
the practice to load this material on storage trucks, which 
would be placed at any convenient place, generally on 
the baggage concourse or the platform from which the 
train is scheduled to leave. Before the introduction of 
motor trucks the storage material was handled entirely 
by manual labor, and it was not objectionable to use 
hand trucks for storage purposes for a considerable pe- 
riod. It was not desirable, however, to use a rather ex- 
pensive piece of apparatus as a motor truck for storage 
purposes, and this led to the design of a truck to handle 
this storage material and which would be adapted for 
operation as trailers behind the motor trucks. 


The trailer trucks were made practically identically 
as regards frame construction with a drop frame motor 
truck, the overall dimensions and carrying capacity be- 
ing identical. The motor equipment, battery, driving 
and braking apparatus was omitted, but the steering ar- 
rangement is practically identical with that on the motor 
truck, with the exception that instead of mounting the 
twin sockets on the steering post, a steering lever pivot 
was used in lieu thereof. A combined steering coupling 
rod adapted for engagement in the steering lever pivot 
was used as a handle for operation by hand, and as a 
coupling and steering rod when engaged with a special 
coupling hook mounted on either end of each motor 
truck. A coupling hook of this character was also 
mounted on each end of each trailer truck, and four 
or five trailers may be hauled behind one motor truck. 


The steering gear was laid out in such a manner that 
the motor truck would advance its own length on a 
curve before operating the steering gear on the next 
following truck, and in like manner the complete train 
of trailers would run around curves and in narrow run- 
ways without deviating more than a foot or so from 
the path taken by the leading truck. Operating condi- 
tions, however, do not permit of loading trains of four 
or five trucks destined to the same point, and as a rule 
the baggage trains do not consist of more than one mo- 
tor truck and one or two trailers. 

The wheels are of practically the same construction 
as those used on the motor truck, but special wood tires 
vith the wear coming edgewise on the grain were used. 
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The rolling resistance is very low and wearing proper- 
ties are excellent, but the shock absorbing properties are 
poor, the trailer trucks being somewhat more noisy than 
the motor trucks. It is possible that rubber tires will be 
used on any trailer trucks built in the future. 

A cut showing a train of one motor and three trailer 
trucks loaded is shown herewith. 

Straight Frame Truck. 

The straight frame trucks as the name implies has a 
continuous frame of 30 inches in height and from 9 to 
12 feet in length, the standard size being 12 feet. The 
frame is somewhat simpler in detail construction than 
that on the drop frame truck. and the weight is about 
300 pounds less, or about 2,400. The height of 30 inches 
to the floor is about midway between the platform and 
the car floor on the ordinary passenger station, and pro- 
vides great carrying capacity with ease of transfer of 
load to the truck and from the truck to the car. It is 
considered, however, by some of the operating people 
that the drop frame truck is preferable under all operat- 
ing conditions, on account of its ease of loading in the 
baggage room and the greater carrying capacity. 

The motor, controller, driving arrangement, wheels, | 
tires, bearings are practically identical with those used 
on the drop frame truck. The battery is of the same 
capacity and the cells are interchangeable with those on 
the drop frame truck, but the suspension is considerably 
different, as the straight frame truck provides space for 
use of an under slung battery mounted on three point 


Electric Truck Used in Handling Storage Batteries. 


coil spring suspensions. The battery is instantly remoy- 
able permitting of the operation of the trucks for 24 
hours a day where necessary. 

Electric Shop Truck. 

A very large amount of internal transportation is con- 
ducted within the enclosures of large railroad shops and 
industrial establishments. It is the general practice to 
handle this work with small four-wheel hand operated 
trucks, pulled by from one to four men, while quite fre- 
quently eighteen men furnish the necessary motive power 
for hauling locomotive frames on small hand trucks. 

Motor trucks have been introduced in some of the 
larger shops to assist in the internal transportation of 
materials in course of manufacture. Runways and 
trucking aisles are as a rule restricted in shop enclosures 
more than in trainsheds, and this, together with the 
heavier materials transported, has led to the adoption 
of a smaller truck for this service, which, however, re- 
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sembles the straight frame truck in general appearance. 
The double end control is a particularly valuable feature 
in connection with this service. 

The operation of these trucks is conducted on a regu- 
lar schedule between the various storehouses and de- 
partments of the works. An increase of the general 
efficiency of the plant results because of the necessity 
of the foreman having the material ready for transpor- 
tation on schedule time, while the overload capacity of 
the motor truck avoids entirely the old practice of tem- 
porarily supplementing the laboring gang by machine 
operators. The shop trucks have actually replaced five 
or six men each, and as the total operating cost, includ- 
ing interest on investment, depreciation on trucks, tires, 
batteries, current and repairs is less than $300 a year, 
the truck pays for itself once every four or five months. 

Electric Trucks for Coach Yard Service. 

The large size and consequent long distances for trans- 
portation of supplies and repair material at the Sunny- 
side Yard, operated in connection with the New York 
improvements led to the design of a special electric 
truck for service in the transportation of storage bat- 
teries, dining car supplies, Pullman car supplies and gen- 
eral yard service at this point. 

The runways between tracks are less than four feet 
wide, and this limits the maximum width. The neces- 


sity of transporting train lighting batteries, which weigh — 


350 pounds per unit, in connection with the narrow space 
available compelled the use of single end truck, while to 
obtain the shortest possible turning radius, the four- 

wheel steer was decided upon. 
_ The size of the truck was controlled by the conditions 
governing transportation of train lighting batteries. 
The length of the body is 8 feet, sufficient to carry eight 
two-cell trays and permit of transferring additional units 
from the car. The width is 36 inches at the motor end, 
tapering to 30 inches at the rear, while the height is 18 
inches to permit of readily transferring lighting batteries 
from the battery compartment on railroad equipment. 
‘The battery, motor, controller, driving, braking and 
steering apparatus are all mounted and housed in a mo- 
tor compartment at the front end of the truck, to which 
is also secured a standard driver’s platform, as used on 
the baggage trucks. The motor, controller, driving 
mechanism, bearings and axles are of the same general 
type as used on the other truck, although the driving 
mechanism and axles are somewhat smaller on account 
of the more restricted space limitation. The brake is 
mounted in the countershaft housing, and is operated by 
a foot pedal and by automatic application, in the same 
manner as developed on the baggage trucks. The ca- 
pacity of the truck is 4,000 pounds, while the weight 
is about 1,600 pounds. The speed is practically the same 
as the baggage trucks, namely, two, four and six miles 
an hour. 

Cost of Operation. 
The experience thus far derived from the operation 


of industrial trucks would indicate the cost of 
-operation to be as follows: 

Interest at 6 per cent on _ invest- 

RACH tet LOO Amines viet chs GSR eres wie ck $ 75.00 
Depreciation less tires and battery 

Bi OU at Oe DereCeD (erat hea he ss 80.00 
Chassis and tires $100 at 100 per cent. 100.00 
Depreciation of battery $150 at 450 

BRC D TLE tie rie hry ee Polat Sah hants 5 Be 75.00 
Pisicenance. repairs “fies <i. Pyne. - 100.00 
USE ORS eRe are See ae a eee cr el aa 40.00 


Total cost of operation per year. .$475.00 
From present indications the operation of each 
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warehouse truck of this type results in the saving of 
two men, which at $60 per month or $720 per year re- 
sults in saving per truck $970 per year. 

The truck is capable of transporting about 90 tons 
per day, or 27,000 tons per year of 300 days, equal to 
a cost per ton excluding labor of 1.74 cents. 


The shop truck has actually replaced six men, equal- 
ing a saving in labor of $3,600 per year. The cost of 
operation being $400, which represents a saving of 
$3,200 from the operation of the truck per year 
without placing a monetary value on the increased 
shop efficiency, due to the transportation of material 
on schedule time. 


Operation of Baggage Trucks. 


Electric baggage trucks with double end control 
have now been in service at some points for upwards 
to 4 years, and railroad officials who have had the op- 
eration of the trucks under their control are unanimous 
in their expressions as to the value of this system of 
handling baggage and mail, and their use represents a 
distinct step in advance. 


Among the chief improvements in the service re- 
sulting from the operation of the electric trucks might 
be mentioned; reduction in time required for the 
transportation between the baggage room and the 
train, with a quicker delivery of baggage to patrons 
and a shorter allowance of time for delivery of late 
baggage to the trains. 


At some of the through division points, electric 
truck operation has resulted in the reduction of lay- 
overs in connecting trains, due to the more prompt 
handling of baggage and mail. 


CAR LIGHTING MANAGEMENT IN ENGLAND. 


The Great Western Railway of England maintains a 
lecture and debating society which meets regularly to 
discuss points in regard to railway operation. At a 
recent meeting of this society a paper was read on 
“Electric Lighting of Trains,” from which the follow- 
ing information has been abstracted. 


A special. staff of 15 men is distributed throughout 
the system to supervise electric lighting matters, and 
reports are despatched daily to the head office as to the 
repairs carried out on the electrical equipment. An 
interesting system is adopted in connection with the 
storage batteries. For this purpose an indicator board 
is used, divided into three sections, each representing 
a year. Each of these divisions ts further subdivided 
into months, and a row of pins is affixed opposite the 
name of each month. Every coach in use carrying a 
set of batteries is represented on the board by a 
tab bearing its number, one side of the tab being 
painted red and the other green. When the battery is 
first put in use the green side is placed outwards, the 
tab being affixed in the row corresponding with the 
month when it was put in service. The batteries 
on each coach are thoroughly overhauled every 11 
months, and by this time the tab has been altered in 
position, so that it is 12 divisions away from its origi- 
nal place, each division representing a-month. The red 
side of the tab is then turned outwards, and the in- 
spector is notified that the batteries of that particular 
coach require immediate overhauling. 
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Shop Series 7—Rock Island System 


The principal shops of the Rock Island System are 
located at Sylvis, Ill., on the flats along the easterly bank 
of the Mississippi River. These shops occupy the south 
half of a tract about one-half mile square, the north 
half being reserved for extensions. The main line and 
car storage tracks lie along the south edge of the grounds, 
there being 9 miles total of track in the yards. Two 
tracks extend through the erecting shop, one through 
the blacksmith shop, two each side of the main store- 
house and one serves the power house for coal, ete. 

At present there are no-buildings for making or re- 
pairing cars here, locomotive work being the only kind 
provided for. The buildings now include a locomotive 
machine, boiler and erecting shop 276 ft. wide by 860 
ft. long, a blacksmith shop 99 ft. by 375 ft. with a brass 


of the auxiliary apparatus is in the basement, and an 
overhead crane is provided in the engine room. 

Instead of the usual large stack, induced draft is pro- 
vided by fans located in a 27-ft. by 42-ft. annex. There 
are two of these fans, each 12 ft. diameter by 6 ft. wide 
driven by two 12-in. by 12-in. horizontal steam engines. 
Each fan is capable of exhausting the gases from all of 
the boilers, and a small stack is provided for carrying 
off the gases. Coal is delivered directly from hopper 
cars to a hopper over a coal crusher and thence by a 
conveyor to overhead storage bins. <A coal storage bin 
of 32 tons capacity is provided for each boiler. The 
conveyor has a capacity of 50 tons of coal per hour, and 
is also arranged to carry ashes from the pits to a hopper 
over the track outside building. 
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General Layout of Rock Island Shops at Silvis, Ili. 


foundry 99 ft. by 89 ft. at one end, a store house 100 ft. 
by 500 ft. three stories high, a round house with 30 stalls 
and numerous smaller buildings. Among these are the 
two-story office building, the main power house 154 ft. 
by 104 ft., a laboratory, 40 ft. by 80 ft., oil house 63 ft. 
_ by 103 ft., and pattern storage 100 ft. by 100 ft. 


Provisions for car shops to be erected later include 
two paint shops each about 130 ft. by 575 ft., two coach 
shops of the same size, a freight repair shop 160 ft. by 
575 ft. with a 55 ft. machine shop in one end, a planing 


mill 97 ft. by 301 ft. and a wheel shop 150 ft. by 150 ft. 


The general arrangement of these shops is shown on 
the accompanying plan, the layout being planned to allow 
turning out the work with the least handling of material. 
Several unusual features have been incorporated here 
which will be described later. 


Power Plant. 


The power plant lies to the north of the present group 
of buildings in what will eventually be the load center 
of the shops, future extensions being planned with this 
in view. The building is divided lengthwise by a brick 
wall, making the engine and boiler rooms each 50 ft. 
wide by 154 ft. long. All piping and wiring and most 


The engine room contains one 250 k. w. Ft. Wayne 
generator driven by a 350 h. p. Buckeye non-condensing 
cross-compound engine and one 500 k. w. Ft. Wayne 
generator driven by a 700 h. p. Buckeye non-cond. cross- 
comp. engine, space being provided for another 500 k. w. 
generator and engine. The engine room also contains 
two Class “G” Ingersoll-Sargent air compressors of 1500 
cu. ft. capacity each, two Worthington duplex pumps, 
two Bullock balancer sets, one T. C. 4500-750-250 rotary 
converter and a 14-panel white marble switchboard. 

Power is generated at 250 volts, continuous current, 
and leaves the power house through underground con- 
duits to the principal buildings. Beyond these the lines 
run overhead. Power to cranes, heating fans and con- 
stant speed machine tool motors is distributed at 230 
volts by two-wire system, whereas a 230/115 volt 3-wire 
system is used for feeding variable speed motors and for 
lighting. These latter voltages are at the machines, not 
at the generators. 

The total connected load is 1,805 k. w., and the average 
load 648 k. w. Of this, the lighting load is 148 k. w. and 
power load 500 k. w. The maximum recorded load up 
to date is 888 k. w. 

There are seven Babcock and Wilcox water 
tube boilers of 300 h. p. each in the boiler room, all 
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equipped with Green traveling ‘grates and stokers. Steam 
is carried to a main header back of the boilers, and on 
the boiler room side of the partition wall, and thence to 
engines. The auxiliaries include a Webster feed-water 
heater, a Green fuel economizer, a Deane triplex pump 
and two Worthington pumps. In the basement of the 


power-house is a repair shop in which all repairs to 
electrical machinery are made. Armatures for car light- 
ing equipment are here rewound and put in shape. 


Interior of Power House. 


Locomotive Shop. 

This is the principal building at these shops and is 
divided into five aisles or sections running the full 860 
ft. length of the building. It is very well lighted through 
a large skylight along the center, four rows of lantern 
windows in the sides of the roof sections and the large 
windows in the walls. For artificial light there is an arc 
lamp on each alternate column of the center aisle and 
one in each alternate space between columns along the 
side aisles. There is also a row of arc lights along the 
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Electric Crane with Lifting Magnet. 


center of the main aisle, above the crane way. 

A peculiarity of this shop is the placing of the repair 
pits at a sharp angle with relation to the building in- 
stead of at right angles. There are 38 of these pits, each 
36 ft. long, and two stripping and three finishing pits 
each 132 ft. long, all in the center aisle of the building. 
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The two aisles north of the main aisle contain the tank 
and tender shop and the boiler shop, the latter filling the 
easterly third of the space. The small machine tools are 
located near the north wall in the outer aisle and are 
mostly group driven, while the larger machines stand in 
the second aisle and are driven by individual motors. 
The hydraulic machinery in the boiler shop is also located 
in the second aisle. 

The machine tools for locomotive work are located in 
the two south aisles; these also are arranged so the 
smaller ones are near the outside wall and driven in 


Locomotive Erecting Shop. 


groups, while the larger ones, such as wheel lathes, 
planers, etc., are in the aisle next to the main one, and 
are driven by individual motors. Two tool rooms, four 
fan rooms, four toilet and locker rooms and a foreman’s 
office are provided in this building. There are nine cranes 
here, as follows: 

Two 50-ton traveling bridge cranes. 

One 20-ton traveling bridge crane. 

One 10-ton traveling bridge crane. 

One 5-ton traveling bridge crane. 

Two 3'%-ton traveling bridge cranes. 

Two 1-ton traveling wall cranes. 


Motor Drive. 


Large Planer with Individual 


Blacksmith Shop and Foundry. 

The building containing the smith shop and brass 
foundry lies next north of the locomotive shop. This is 
also well lighted through the lantern roof and a double 
row of windows in each wall, with a large number of arc 
and incandescent lamps for artificial lighting. The num- 
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ber of machine tools here is naturally small, there being 
only about 25 of them, two-thirds of which are group 
driven. This shop contains a large number of furnaces, 
steam hammers, etc., as shown by the list of tools here- 
with, and a wide assortment of the usual hydraulic and 
pneumatic tools. Heating is by hot air supplied over- 
head along the center of the building. The brass foundry 
cecupies the west end of this building and is the only 
foundry provided for these shops. 
Round House and Stores. 

The round house stands to the west of the locomotive 
shops and contains 30 stalls, an emery wheel with a 3 
h. p. motor and a turntable with a 71% h. p. motor. It 
is conveniently located and locomotives can be turned in 
the desired direction here on the turntable before going 
into shops. 

The storehouse stands north of the blacksmith 
is three stories in height and 500 ft. long by 100 ft. wide. 
A 16 ft. platform runs along each side. The large 
supply platform at the east end of the building is served 
by a 5-ton crane. This has a span of 80 ft. and travels 
on a runway 400 ft. long, and covers one delivery track 
and a part of the platform. The oil houses and scrap 
platform are centrally located and are near the store- 
house. 

The storehouse is equipped with two electric elevators 
and a one-ton Sprague traveling I-beam hoist. There 
are also two pneumatic elevators. In the yards adja- 
cent to the storehouse are two 5-ton traveling bridge 
cranes and a 4-ton gantry crane. Two lifting magnets 
of 1% tons and %-ton capacity, respectively, are used 
here for handling all sorts of parts by cranes. These 
magnets were made by the Electric Controller and Mfg. 
Co., Cleveland, O. 


shop, 


Miscellaneous. 

The small woodworking department is located in the 
northwest corner of the locomotive shop now, but a 
completely-equipped planing mill is proposed when the 
car shops are built. 

All of the buildings are heated by hot air blown in by 
fans, and sprinkler systems are provided for fire protec- 
tion. All electric wiring outside of conduits is heavy 
weatherproof insulated. In the main shop, part of the 
wiring is exposed and part is in conduit. 

The yards are lighted with arc lamps, there being 42 
of these placed about the grounds. The office building 
contains 5 arc lamps, 80 incandescent lamps and 16 
Cooper-Hewitt lamps. These are the only vapor lamps 
used. 


Ventilation of the various buildings is accomplished 
by motor-driven fans, there being 4 of these in the loco- 
motive shop, each driven by a 50 h. p. motor, one in 
the round house with a 35 h. p. motor, one in the black- 
smith shop with a 35 h. p. motor and 2 in the storehouse 
with two 25 h. p. motors. 

The writer wishes to express his appreciation of the 
kindness of Mr. G. W. Siedel, Supt. of Shops, and Mr. 


Blacksmith Shop 


Stores 

Yards 

Round House 
Power House 
Office 
Miscellaneous 
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F. J. Glover, Chief Engineer, in assisting him to secure 
the information upon which this article is based. 


LIST OF SHOP TOOLS. 
Locomotive Sho 


4 


ef otor 

D.W.bathe YO" “TI5hp Tar lathe 16x6 ~ Chp 
D.W.bathe 79" 1 Tur.Lathe 3” 10 
D.W.Lathe 90” 55 Tur.Lathe 28x6 15 
C.W.eLathe 42" 50 Tur .Lathe 32xl2 5 
C.A.Lathe 12" Lo Tur.Lathe 2” jen 
Axl .Lathe 20x12 10 Tur.Lathe 18x10 5. 
Lathe 36x12 5 Lathe 18x10 5. 
Lathe 32x14 5 Lathe 18x10 5 
Lathe 32x14 5 Tur.Lathe 34x4 10 
Lathe 16x6 5 Port .Lathe re 
17 Lathes 2"to 15"-in size Group ---- 25 
16 Lathes 16"to 20" in size Group --- 25 

8 Lathes 20"to 57" in size Group --- 25 
V.Bor.Mill 84" 10 V.Bor.Mill 60" 10 
V.Bor.Mill 72" 7.5 V.Bor.Mill 42" 5 
V.Bor.Mill 62" 7.5 V.por. Mill 42°551s 
4 Bor.Mills 15 3 Bor.Mills 25 
Planer 72x84 27 Planer 48x48 15 
Planer 54x54 20 Planer 38x38 15 
Planer 48x48 15 8 Planers Group 25 
11 Shapers Group’25 Shaper 24" 7 
Slotter Lgh 15 Slotter 16" 5 
4 Slotters Group 15 
Mill.Mach. 18” ‘Le Mill.Mach. 24" 10 
6 Mil.Machs. 15 
Rad.Drill 62 5 Rad.Drill 4sp. 25 
Rad.Drill 6" 10 Rad.Drill 4sp. 15 
RadsDrill] 20” 1 25 Rad.Drills 35 
Drill Grinder 3 Surf.Grinder 10 
8 Emery Wheels 3 24 Grinders 15 
Cyl1.Borer 10 Wheel Press 7 
Flue Rattler 25 Wheel Press 15 
Punch 5 Stay Bolt Mach. 10 
Punch & Shear 2 Cold Saw 14 


end.Ro 
Bend .Roll 


Stay Bolt Mach. 
Misec.Small Tools 15 


Misc.Small Tools 25 


ub OZé6Tr 


Arch Bar Dr.Pres 15 


3 Blowers 


1 Steam Hammer 500 
1 Steam Hammer 16007 


---- Boiler Shop ------- 
une 
86" 10. <Drill Pr. 47epeeeco 
10 Blower 30" 15 
Flue Rattler 25 
--- Blacksmith Shop ---- ‘ 
ane ear 
Shear “i 
40 Mise.Group 25 
3 Steam Hammers 
--- 150u# 
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The Safety Car Heating & Lighting Company’s Standard Type ‘‘D’’ 
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Wiring Diagram with Pilot in Car and Lamp Regulator Under Car. 


Wiring Diagram with Lamp Regulator and Pilot in Car. 
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10 VOLT _GREEN 

© PILOT LAMP TO 
BE PLACED NEAR 
LAMP SWITCH PANEL 
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The Safety Car Heating & Lighting Company’s Standard Type ‘‘D”’ 
Wiring Diagram with Lamp Regulator with Relay Under Car. 
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Wiring Diagram with Lamp Regulator with Relay in Car. 


The Safety Car Heating & Lighting Company’s Standard Type ‘‘D”’ 
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General News and Personal Mention 


CAR LIGHTING CLUB. 


The Car Lighting Club met on Wednesday, October 
18, at the Kuntz-Remmler Restaurant, 424 So. Wa- 
bash avenue, Chicago. About forty members were 
present to hear the paper on “Ampere-Hour Meters” 
presented by R. C. Lanphier, of the Sangamo Electric 
Company. This paper will be printed in the Decem- 
ber number of the RatLway ELectricaL ENGINEER. Mr. 
Lanphier described the design and manufacture of 
these meters as carried on in the plant of his company 
and mentioned a number of uses to which they are 
being put, dwelling especially on their use in handling 
railway car lighting batteries. His talk was illustrated 
by views of the meter thrown on a screen with a 
stereopticon lantern. 

One of the interesting improvements recently made 
in the meter is a device by which the scale can be 
removed any distance desired from the meter. This 
means that the scale can be mounted inside the car at 
the most convenient point while the body of the meter 
can be placed under the car. Mr. Lanphier, also de- 
scribed a number of novel uses to which the meter 
has been put, such as the control of silver plating 
baths and of the baths which deposit the nickel and 
nickel hydrate used to form the positives of the Edison 
storage battery. A large electric railway company in 
New York has a meter which reads in amperes?-hours 
hours. This, multiplied by the resistance of the com- 
pany’s cables, gives the heating loss directly. 

Several members ‘of the club testified to the good 
results attained by using this meter for car lighting. 
Mr. Gilman (C. M. & St. P.) said that it has a very 
good moral effect upon the men having charge of them 
and that the fact that some accurate record can be 
kept tends to increase the interest they take in their 
work, ; 

In regard to the testing of meters, Mr. Lanphier 
said that meters which are depended upon for records 
should be tested at stated intervals varying from one 
week to one year, according to the type of meter and 
the kind of service. 

After the business session was over there was a 
short social session much enjoyed by all present. The 
consensus of opinion was that the Car Lighting Club 
is a good place to acquire stories. General satisfac- 
tion was expressed with the new meeting place. 

The next meeting will be on Wednesday evening, 
Nov. 8, at the Red Room of the Hotel La Salle, when 
the entertainment for the Association of Railway Elec- 
trical Engineers will be given. Through the efforts 
‘of W. M. Lalor, the clug has been ablé to secure Mrs. 
Morgan S. Woodward, who will tell of her experiences 
while a guest of the American Legation at Pekin dur- 
ing the Boxer War in China. Invitations to be present 
at this meeting are being sent to many prominent 
railway officials, and it is hoped that all club members 
will make it a point to attend and bring their ladies. 

The December meeting will be held Dec. 20 at the 
recular meeting place. The subject for the evening 
will be “Electric Headlights.” 


Among the orders recently received by the Edison 
Storage Battery Company are one for 16 sets of train 
lighting batteries for the Florida East Coast Railway and 
one for 10 sets of train lighting batteries for the New 
York, New Haven & Hartford Railway. 


A NEW EXTENSION CHARGING PLUG AND 
RECEPTACLE. 


The most recent developments in devices designed 
to afford a ready means of connecting portable tools, 
lamps, batteries or other translating devices to the 
power or lighting circuits, is the Type “R” plug and 
receptacle illustrated herewith. : 

In general the considerations involved in the design 
of plugs and receptacles are as follows: 

1st. To provide means for carrying the rated cur- 
rent of the device without excessive drop or heating. 

2nd. To carry such overloads as may be encoun- 
tered in actual practice. 

3rd. To insulate all live parts for maximum poten- 
tial in a permanent manner both electrically and me- 
chanically. 

The designers of the device shown, have given all 
these features most careful consideration with the re- 
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sult that a type has been developed in which many of 
the weaknesses of the older forms have been elimin- 
ated. 

The receptacle consists of an iron shell containing 
two flat contacts mounted in a fireproof insulating body 
impervious to moisture, acids or oils. This material 
has high insulation and mechanical strength, render- 
ing impossible short-circuiting between the terminals. 
The receptacle can be mounted on a horizontal, verti- 
cal or angular position as desired. 

The plug consists of a metal shell containing two flat 
contacts imbedded in insulating material, and so de- 
signed that they hook into the receptacle contacts 
preventing accidental opening of the circuit. 

All parts are made with dies insuring interchange- 
ability, a very essential feature in railroad service. 
This new device will be found of great value in rail- 
road shop or train lighting and signal work where a 
permanent highly durable construction is Ssscuuay 


NEW MEMBERS. 


Since last report the following new members have ~ 


been added to the roll of the Association: 

Warren M. Beardslee, 632 Terrace Ave., Grand Rap- 
ids, Mich. 

John E. Eipper, 4322 N. 41st Ave., Chicago. 

M. R. Garnett, 7244 Lexington Ave., Chicago. 

Allen Gidley, C., R. I. & P. Coach Yards, Council 
Blatie ala: 

G. G. Harris, 1512 E. 66th Place, ‘Chicago. 

John Lahndorff, 11731 Dearborn Ave., Chicago. 

James B. McIntosh, Union Station, Washington, 
De : 

Howard A. Stofflet, 1035 N. 5th St., Reading, Pa. 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

in this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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THE CONVENTION IN RETROSPECT. 


Looking back on the Fourth Annual Convention of 
the Association of Railway Electrical Engineers, 
which has now slipped two weeks into the past, two 
things stand out clearly. One is that more actual 
business was done in less time than at any previous 
convention; the other that the entertainment features 
were handled more smoothly. 

For the first, due credit must go to President Sloan. 
He has shown how much a strong executive can do 
to keep things moving and bring about definite re- 
sults. There is always a tendency at these meetings 
to drift away from the point and lose the thread of 
the discourse in a cloud of personal reminiscences 
which, while interesting, are rarely pertinent. This 
tendency can be overcome by the chairman, who in- 
sists on the speakers confining themselves to the sub- 
ject before the house, as was done by President Sloan. 
The larger the association becomes, the more neces- 
say is strict adhrence to such a course. 

_.Better organization and stricter settling of respon- 
sibility together with the experience gained at former 
conventions explains the improvement in the handling 
of the entertainment features, in which we mean to 
include the exhibits. It is hard to see how the con- 
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vention as a whole could have been much better run. 

It may be borrowing trouble but there appeared to 
us a possible danger that the entertainment features 
may come eventually to overshadow the business or 
technical side of the convention which is the funda- 
mental reason for its existence. Such a condition has 
actually occurred in the M. C. B. conventions at At- 
lantic City with the result that in 1912 all entertain- 
ment stunts except the baseball game will be tabooed 
and informal hops will be substituted for the formal 
dances. There was even some difficulty from this 
source this year at our convention. For a great many 
members the exhibit hall proved a stronger magnet 
than the convention hall. It may not be feasible but 
it would certainly be a good thing for the Associa- 
tion if the exhibit hall could be closed during the ses- 
sions. We do not believe this would work any seri- 
ous hardship on the exhibitors. It was done last year, 
when the meetings were held in the same room with 
the exhibits. A ruling of this sort would come grace- 
fully from the Supply Manufacturers Association and 
would be a courtesy to the Engineers’ Association 
which we are sure would be appreciated. 

Having now expressed what seems to us the only 
possible criticism of the conduct of the convention, 
we join in the universal praise of its management and 
for ourselves—we had the times of our lives. 


VENTILATION. 

Dr. W. A. Evans in his interesting talk on ventila- 
tion at the recent convention said that railroads 
should have a thousand times as many ventilating 
fans as at present. Of course, we know this is a 
rather enthusiastic statement, but there is, neverthe- 
less, a great truth here which should not be over- 
looked and one which the railroads cannot ignore 
much longer. That is, that the present system ot 
ventilating railway cars is little short of barbarous. It 
is the worst kind of folly to expect that any system of 
ventilating introducing cold, unheated air at the roof 
of the car, this falling directly on the heads of the 
passengers, will provide any degree of comfort. 

The Pennsylvania Railroad has been doing some 
pioneer work along this line recently in providing 
vent-ducts leading from a hood ventilator in a roof 
down through the car ceiling and walls. to outlets be- 
hind the steam coils. This does very well when the 
car is in motion, though the ducts do become clogged 
with cinders, but when the car is at rest the duct ven- 
tilation is practically nil. This is due to the length 
and number of curves in the pipe as well as its small 
cross-section. 

Dr. Evans recommends a system which takes the air 
directly through a large hole in the floor or side of the 
car immediately below the steam coils. On first 
thought one would say that this would be a rather 
dusty proposition for the traveling public. But ex- 
perience in electric railway operation has proven that 
the prevalance of dust beneath passenger cars has 
been rather overestimated by all of us. Electric rail- 
ways operating six and eight-car trains use this sys- 
tem today and experience no discomfiture from dust. 

As the cross-section of the vent duct in this case 
could be very large and its length practically nothing, 
a good natural draft would result which would pro- 
vide proper ventilation of the car both while standing 
in the station and at high speed on the road. It may 
be found feasible and possibly necessary to install 
some sort of air washing or cleaning device to elim- 
inate smoke, dust and cinders. That, however, is a 
detail which experience will no doubt take care of. 
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The December meeting of the Executive Committee 
of the Association will be held at 2 p. m. Wednesday, 
December 20th, the same day as the Car Lighting Club, 
in the General Offices of the Lake Shore Railroad, La- 
Salle Street Station, Chicago. 

The December meeting of the Car Lighting Club 
will be held as usual at 6:30 p. m., Savage Club, Kuntz- 
Remmler’s Restaurant, 424 South Wabash Ave. The 
subject of the evening will be, “Electric Headlights.” 
Mr, J. Will Johnson of the Pyle-National will open 
the discussion and A. I. Totten, of the General Elec- 


tric Co., will tell us of the recent developments on 
storage battery headlights. 


F. R. FROST. 


Mr. F. R. Frost, recently elected president of the 
Association of Railway Electrical Engineers, has for 
the past ten years been one of the most active workers 
of the country in developing the art of electric light- 
ing of railway cars. Since the organization of the As- 
sociation he has been one of its main foundation stones 


F. R. Frost. 


and for earnest effective work few have been his equal. 

The Santa Fe was the first railroad to equip any 
large number of cars for axle lighting, in fact, the 
installation of fifty cars with the old Moskowitz system 
marks the beginning of the art as it is known today. 

Mr. Frost began this worldly hustle in 1870 at Ith- 
aca, N. Y., and, after the regulation training in city 
schools, was graduated from Cornell University as 
M. E. in 1893. This, if you remember, was about the 
time of the World’s Fair at Chicago, and Mr. Frost 
spent a few months in the testing department of the 
Bureau of Awards. Later he took up a special study 
of alternating current phenomena at Cornell Univer- 
sity, which he supplemented with a student course at 
the Westinghouse Electrical Works. 

In this work he soon developed to foreman of the 
Testing Department and this position he held for four 
years. He then became traveling and erecting engi- 
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neer for the same company and continued in that 
capacity for two years. 

In 1901 he was appointed to the-position of Elec- 
trical Engineer of the Atchison, Topeka & Santa Fe 
Railway, and this brings him down to where we all 
know him. His work in systematizing costs and im- 
proving methods of car lighting, and his pioneer work 
in proving to the railroad world that the illumination 


Georce H. Porter. 


of railway cars by electricity was not only possible but 
a practical, economical and effective system, cannot be 
overestimated in an analysis of railway ‘carlighting. 


GEORGE H. PORTER. 

Mr. George H. Porter, just elected president of the 
Railway Electric Supply Manufacturers’ Association, 
is one of the livest scouts in the railroad supply game. 
His work as vice-president in taking charge of all 
arrangements for the last convention in the absence of 
President Moore, permanently located in New York, 
stamps George as being not only the smiley-clad good 
fellow that we have always known him, but a mighty 
effective executive as well. 

Mr. Porter in his joyous boyhood days, not however 
in. contra-distinction to his present activities, went 
through a very complete course of sprouting at the 
Mount Pleasant Military Academy at Ossining, N. Y. 
It’s our guess that this is what gave George his mili- 
tary (?) bearing. 5 

After this he spent a few years on a browbeating 
expedition through the South for the Standard Elec- 
trical Company and supplemented this with some more 
work of a similar nature out of the Columbus office of 
the Electric Appliance Company. 

Western Electric Company got him about four years 
ago and Western Electric stock has been going up 
ever since. He is now manager of their Railroad Sales 
Department. 

It’s about as one of his friends has said, that George 
is “a living example of the joy of living.” But that is 
not all, he is one of the livest of the “live wires,” and 
the Manufacturers’ Association should count itself 
mighty fortunate that it has such a bunch of energy 
and ability in its official head. 


MORNING SESSION, NOV. 7. 
The opening session was called to order by President 


The first busi- 
Mr. Sloan men- 


Sloan at 10:30 Tuesday morning, Nov. 7. 
ness was the address of the president. 


Fourth Annual 


tioned the work of the Illuminating Engineering Society, 
referring especially to the course of lectures on illuminat- 
ing engineering given at Johns Hopkins University in 
Baltimore. He said the Association of Railway Elec- 
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trical Engineers had received recognition from this or- 
ganization and from the National Electric Light Asso- 
ciation which should be gratifying to the members. He 
also called attention to the work of the Bureau of Stand- 
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ards of the Department of Commerce ‘and Labor, and 

said an invitation had been extended to all members of 

the Association to be present at its. conferences. 

_ The president complimented Secretary Andreucetti on 
- 


the improvement in the financial condition of the Asso- 
ciation, which he thought was largely due to the efforts 
of the secretary. He said that the work of the commit- 
tees was excellent, but too much of it was being done by 
a few men. He urged all members to enter enthusias- 
tically into this work and said that ‘work for the Asso- 
ciation and the furthering of its aims will be, at the 
same time, work for the railroad which you represent 
and for yourself individually.” 

A communication from Mr. L. Gutmann of the St. 
Louis Section of the American Institute of Electrical 
Engineers relative to improvement in the patent laws so 
as to give better protection to inventors was read. A 
motion approving legislation in this direction was passed 
after being favorably commented upon by Mr. Farrelly 
COa Re NOW): 

A communication from W. A. Del Mar of New York, 
asking for the co-operation of the Association in secur- 
ing a standard terminology for wires and cables, was 
read. A motion declaring the Association in favor of 
the standard terminology to be decided upon by the 
Ai VE. Be was’ cartied: 
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An amendment of Article IV of the constitution pro- 
viding for payment of dues for the ensuing year im- 
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mediately after each annual convention was proposed by 
the secretary. It was explained that this would greatly 
facilitate the collection of dues and avoid misunderstand- 
ing as to the period which the dues should cover. After 
a short discussion this amendment was carried. 

An amendment to Article VIII of the constitution in 
regard to voting on standards was proposed. The pro- 
cedure under the new article is substantially as follows: 
Any proposed standard for material, construction, or 
practice, must be submitted to the Association as a whole 
at its annual meeting after being published in advance. 
A vote of the active members present will then be taken. 
If this vote 1s favorable the proposition is to be sub- 
mitted to the ranking senior active members of the rail- 
roads represented in the Association by letter ballot 
within three months of the convention. These members 
are to vote one vote each for the number of electric 
lighted cars on the road of each, this number to be the 
number in service on June Ist previous to the vote. It 
is further provided that all propositions submitted to the 
Association in convention assembled must first have the 
approval of the executive committee. : 

There was a long discussion as to this amendment. 
D. B. Pastorius ( Penna.) argued that it did not give all 
members sufficient opportunity to express their prefer- 
ences. D. J. Cartwright (Lehigh Valley) showed. that 
the provision for deciding at the convention what reports 
are to be submitted for letter ballot overcomes this objec- 
tion. The value of the method in expediting business 
was considered by President Sloan an important point 
in its favor. It was pointed out that members could 
confer with the ranking member on their respective roads 
and thus have their opinions receive due consideration. 
The amendment was carried. 


AFTERNOON SESSION, NOV. 7. 

The report of the Committee on Data and Informa- 
tion was read by F. E. Hutchinson (Rock Island), chair- 
man. This report and all other committee reports here- 
inafter mentioned were published in full in the Novem- 
ber issue of the RaiLway ELEcTRICAL ENGINEER.. Mr. 
Hutchinson was called upon to explain the curve in- 
cluded in the report, showing proper setting of stop 
charge devices for various charging rates. With re- 
gard to the statistics on electric lighted cars, he said 
he believed them to be practically complete. The re- 
port was accepted as read. 

The report of the Committee on Ventilation was next 
called for. In the absence of E. M. Cutting, chairman, 
F, E, Hutchinson was asked to read the report. Mr. 
Hutchinson said that the article on Ventilation in the 
RAILWAY ELectricAL ENGINEER, although written by 
Mr. Cutting, could not be taken as a committee report 
on the subject, since it had not been seen by the other 
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members of the committee and did not express their 
views. It seems that Mr. Hutchinson, upon request of 
Mr. Cutting, had acted as local chairman of the com- 
mittee and gathered some material from the other mem- 
bers. This material he had forwarded to Mr. Cutting, 
but the report of Mr. Cutting was not based upon it. 
It was decided to dispense with the committee report 
and hold an informal discussion on the subject of Venti- 
lation. 

The first speaker was W. H. Lynch of Chicago, said 
to be a ventilating engineer. Mr. Lynch talked at great 
length on the subject of ventilation. He discussed it pro 
and con, fore and aft, up and down and in many other 
ways. He was careful, however, not to suggest any defi- 
nite plan or method and contented himself with gener- 
ajities. 

Dr. Evans on Ventilation. 
Dr. W. A. Evans, formerly Health Commissioner of 


the city of Chicago, was next called upon. Dr. Evans 
said that he had done considerable work on car ventila- 
tion with particular reference to street cars. There are 


now strict city ordinances requiring the ventilation of 
street cars to be up to a certain standard. These may 
not apply to steam railway cars on account of the latter 
being used for interstate traffic. However, it is almost 
certain that national enactments on car ventilation will 
soon be made. 

In Dr. Evans’ opinion, the problem of ventilating a 
railway car is not so perplexing as many seem to think, 
To get good ventilation in a car it is necessary simply to 
have a steady stream of fresh air pass into the car and 
by the people in it. This air must be as pure as possible 
and it must be warmed before entering the car. It is 
folly to talk of introducing air at outside temperatures 
and allow the passengers to warm it up with their lungs. 
The air should be introduced at a temperature between 
65 and 70 Fahr. It is just as bad to have it above this 
temperature as to have it below. 

On account of the shape and construction of a car and 
the fact that it is moving through the air at high speed, 
_cooling and surface condensation are much greater 
than in any other rooms. However, this need not cause 
any trouble. 

The Pennsylvania Railroad system of car ventilation 
is essentially the correct system. This system takes out 
the air at the ceiling and introduces fresh air at the floor. 
This fresh air, however, is taken in above the roof and 
led to the floor through ducts. Heating pipes are placed 
in the ducts. 

There are two objections to this system. First, a great 
many cinders get into the ducts, eventually clogging them 
up; second, the system is not effective when the car is 
standing still. If the length of the ducts could be short- 
ened it would be an improvement. In fact, it might be 
possible to eliminate the ducts altogether and take the 
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air from under the car. This is done on the Chicago 
street railway cars and on the elevated cars, which latter 
are run on the ground for considerable distances. In 
Dr. Evans’ opinion there is no more dust under the car 
than around it or above it. Even if there is, it would 
be better to take the air direct and use some means for 
extracting the dust. 

Dr. Evans said he was a great believer in the use of 
fans for agitating the air. It is just as important to 
keep the air moving past the body as to change it at 
regular intervals. Fans would greatly improve many 
poorly ventilated places. They should be run the year 
round. An exhaust fan properly placed would make a 
car fitted with the Pennsylvania system well ventilated 
at all times. 

Mr. Farrelly asked if the ozone machines were useful 
and practical substitutes for ventilation. Dr. Evans said 
that these machines were rather inefficient. They make 
only a small quantity of ozone. Ozone is oxidized oxy- 


gen. It is a question whether this has a good effect on 
human beings. Nitrous oxides which are positively 


harmful are also made by ozonizers. Ozone has the 
property of destroying odors, and since man’s nose is his 
best guard against bad air, this property is not altogether 
in its favor. 

C.R. Gilman (C., M. & St. P.) called attention to the 
fact that there are as many standards of good ventila- 
tion as there are passengers, and that it is a hopeless 
task to try to suit everybody. The best that can be done 
is to set a standard and educate people to agree with it. 


MORNING SESSION, NOV. 8. 

The report of the Committee on Standards was read 
by D. J. Cartwright, chairman. Several minor correc- 
tions were noted. Objections were made to paragraphs 
6, 7, 1l-and 21. On motion it was decided to refer all 
other sections of the report to letter ballot. 

Paragraph 2 prescribes that all head end cars must be 
equipped with train lines, as must all cars furnished to 
foreign lines, and gives standard methods for wiring. 
W. J. Bohan (Northern Pacific), A. J. Farrelly and 
C. R. Gilman spoke in favor of requiring all electric 
lighted cars to be equipped with train lines. N. E. 
Lemon (Pullman Co.) and D. J. Cartwright opposed 
any change in the recommendation. It was decided to 
submit paragraph 2 as printed to letter ballot. 

Paragraph 5 (b)- requires the charging plug and re- 
ceptacle to We interchangeable with the Anderson type 
“A.” It developed that. this leaves the field open for 
other manufacturers to make charging plugs conforming 
to the standard, and the paragraph was passed for letter 
ballot. 

Paragraph 6 requires two 150-ampere fuses to be close 
connected to each battery terminal. This recommenda- 
tion was opposed by A. J. Collett and N. E. Lemmon 
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and supported by D. J. Cartwright and C. R. Gilman. 
After a long discussion the recommendation was amended 
so as to omit “150-ampere,” leaving the size of fuse to 
the discretion of the electrical engineer. Thus amend- 
-ed paragraph 6 was passed for letter ballot. 

Paragraph 7 was objected to only on account of a mis- 
understanding. With this cleared up, it was passed for 
letter ballot. 

Paragraph 11 recommends 30 volts (nominal) for axle 
lighting and 60 volts (nominal) for head end: lighting. 
C. R. Gilman and W. J. Bohan favored making 60 volts 
standard for all train lighting. This was opposed by 
N. E. Lemmon and others. W. L. Bliss explained the 
advantages .of the 30 volt system—stronger lamps and 
fewer cells of batteries to care for. He was of the 
opinion that head end lighting could be operated satis- 
factorily at 30 volts if necessary, and thought the differ- 
ence between 30 and 60 volts too slight to cause serious 
trouble when running both in the same train. After 
much discussion the paragraph was passed for letter 
ballot. 

Paragraph 21 specifies the types of terminals for var- 
ious fuses. L. S. Billau raised the question as to whether 
these did not limit the roads in the choice of fuses best 
suited to the purpose, but as it was shown that the rec- 
ommendations had been practically standard for many 
years, the paragraph was passed for letter ballot. 

It was arranged that letter ballot voting should be 
done on each paragraph instead of on the report as a 
whole. 

AFTERNOON SESSION, NOV. 8. 

The report of the Committee on Shop Practice was 
read by A. I. Totten. A. J. Farrelly spoke of the im- 
portance of looking ahead for future long distance trans- 
mission from small plants, and cited a particular case 
where power originally planned for 300 feet transmission 
eventually had to be transmitted over 3,000 feet. For 
such cases there is great advantage in using alternating 
current. Mr. Farrelly expressed a belief that there is no 
railway requirement for which alternating current is not 
at least as good as direct current. 

F. E. Hutchinson maintained that for certain purposes 
direct current was much superior—notably in machines 
which are operated over a wide range of speed for var- 
ious classes of work. 

Mr. Collett asserted that experiment in the Union 
Pacific shops had demonstrated the superiority of the 
direct current motor for certain shop tools. 

The report was accepted. 

The report of the Committee on Improvements was 
then read by Edward Wray. The report was accepted. 

Some discussion in regard to postal car lighting fol- 
lowed. C. R. Gilman pointed out the desirability of 
standardizing on as few types of shades. as possible, and 
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said that the use of auxiliaries of known inefficiency 
should be discouraged. 

D. J. Cartwright said a conference of car builders with 
the postal authorities had been called, and it was prob- 
able that some standard lighting arrangements would be 


settled upon at this meeting. At present postal car light- 
ing must be done to suit the local postal authorities, with 
the result that there is a wide variation in the equipment 
in use. Postal cars require a large amount of light for a 
long time. The use of two 16-cell sets of batteries on 
the car was recommended by Mr. Cartwright. He also 
considered the Alba shade well adapted to this work. 

A paper on “Moulded Electrical Insulations” was read 
by Kurt R. Sternberg. A vote of thanks was extended 
to Mr. Sternberg and a short discussion followed. 


MORNING SESSION, NOV. 9. 


A paper on “The Light for Safety,” written by F. R. 
Fortune, was read by George C. Keech. This paper was 
published in the November issue of the RAtLWay ELEc- 
TRICAL ENGINEER. In commenting on this paper, Mr. 
Keech took issue with the author in regard to the in- 
tensity of artificial light under which it is possible to 
work without visual fatigue. Mr. Keech thought that 
40 or 50 foot-candles was as strong illumination as could 
be used to advantage. He thought that quality or color 
of light is more important than total flux or distribu- 
tion. Too great intensities are often used, resulting not 
only in poor illumination but in high costs. 

In regard to quality of light, Mr. Keech said the paper 
meant that we can read one and one-half times better by 
monochromatic light than by the same amount of light 
from a continuous spectrum. This was demonstrated by 
Dr. Bell by a long series of experiments. Mr. Keech was 
of the opinion that high intrinsic brilliancy of modern 
illuminants such as the carbon arc, flaming are and 
the Nernst glower is largely responsible for the eye 
trouble prevalent today. 

Mr. A. J. Sweet said that the table of intrinsic bril- 
liancies given by Mr. Fortune is well authenticated 
and can be accepted as correct. However, it.has very 
little bearing on practical conditions of illumination. 
For instance, the intrinsic brilliancy given for the 
tungsten lamp is that of the bare filament, whereas in 
actual practice this lamp is also always used with 
shades or reflectors, which tone down the brilliancy to 
a proper figure. 

Mr. Sweet also took exception to Mr. Fortune’s 
treatment of the subject of glare. The term glare is 
used to mean several different things. Mr. Fortune 
has taken it for granted that the bad effects of glare 
are due entirely to high intrinsic brilliancy. This is 
not the case and Mr. Fortune’s deductions were there- 
fore, in the opinion of Mr. Sweet, incorrect. How- 
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ever, the mercury vapor lamp is a very useful light 
source, and there is no doubt but what monochro- 
matic light is very satisfactory. It is unfortunate that 
the shape and size of this lamp have so far prevented 
the development of satisfactory reflector for use 
with it. 

Mr. Keech said that there was very little need for 
such a reflector, and that the light was not at all in- 
jurious to the eyes of people working under it. How- 
ever, there is no reason why such a reflector could not 
be developed if it were considered necessary. 

D. J. Cartwright (Lehigh Valley) asked if it is well 
to use incandescent lamps and mercury vapor lamps 
together. Mr. Keech said there is no objection to 
doing this, but it is very seldom necessary. 

In regard to the effect of the light from a mercury 
vapor lamp on the eye, Dre C. P. Steinmetz was 
quoted to prove that injury to the eye is due to the 
energy effect of the orange and red rays, which rays 
are almost entirely lacking in the hght from the mer- 


cury vapor lamp. 
; Specifications. 


The report of the Committee on Specifications was 
Peso e0 ve gs. frost (santa re). That part. of, the 
teport covering electrolyte for lead batteries was ap- 
proved and is to be submitted for action by letter bal- 
lot. The specifications for a hard-drawn copper wire 
omitted from the report published in the November 
issue were presented by Mr. Frost and approved for 
action by letter ballot. These specifications are the 
same as those adopted by the American Society for 
testing materials. 

It was decided to continue the committee on specifi- 
cations for incandescent lamps for another year. The 
specifications for rubber-covered wires were not satis- 
factory, and it was decided that the committee on 
specifications should make another study of this sub- 
ject and report again at the next convention. 


Train Lighting Practice. 

The report of the Committee on Train Lighting Prac- 
mecewas tead by L..S, Billau. (B..& O.). In. regard 
to the number of batteries required in head end light- 
ing, Mr. Billau explained that on his road the trains 
are largely remade during their run between Chicago 
and Jersey City, and that the rather steep grades 
necessitated the shutting down of the turbo-generator 
during a considerable part of the time. 

Mr. Farrelly said that under ordinary circumstances 
there was no reason for shutting off the turbo-genera- 
tors, and that as a matter of economy in battery equip- 
ment, they should be run practically all the time that 
the locomotive is attached to the train. 

Pema yWallace,(C.. St. P., 12 &.O.)i cited. a trouble 
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he had had with the engineers, but said that a little 
insistence would get the desired result. As to whether 
it is desirable to have two steam lines between the 
locomotive and the train, one for the turbine and one 
for heating, A. J. Collett (U. P.) said that: he had 
tried both systems and found that one line was 
cheaper and better than two. Mr. Farrelly was in 
favor of using metallic hose instead of rubber hose for 
steam connections. It is more reliable and will stand 
higher steam pressure. Most of the trouble with 
metallic connectors, according to Mr. Billau, is due 
to the couplings. Mr. Gilman said that rubber hose 
connections have been entirely satisfactory on ‘his 
road, and while there had been a certain number of fail- 
ures, the expense of equipping all cars with metallic con- 
nections was regarded as unwarranted. 

Mr. Collett said that a general order should be is- 
sued requiring the dynamo car to be placed next to 
the locomotive. This is done on the U. P. and saves 
a great deal of trouble with steam connections. 

Mr. Gilman said that with a 64-volt system he did 
not care where the dynamo car was placed. In fact, 
if there were “blind” cars in the train, it is better to 
have them ahead of the dynamo car than behind it, as 
they would make it impossible for the electrician to 
get back into the train. 

In regard to automatic regulators in each car, these 
are very fine in theory, but rather disappointing in 
practice on account of the delicate mechanism re- 
quired. Such regulation is, in the opinion of Mr. Gil- 
man, entirely unnecessary with the head-end system. 

Further discussion in regard to steam connections 
developed the fact that the life of rubber hose varies 
from three weeks to two months. The use of the 64- 
volt system reduces the load on the generator about 
one-third, which greatly reduces the steam pressure 
required and consequently does away with much of 
the trouble from bursting hose. 


THURSDAY AFTERNOON SESSION. 


The report of the Committee on [llumination was 
read by C. R. Gilman, chairman. In discussing this 
report, B. F. Fisher said that although great improve- 
ments have been made in the tungsten filament, they 
are nevertheless more or less brittle, and the impres- 
sion should not be given that tungsten lamps will 
stand careless handling. The tungsten filament has a 
tensile strength higher than carbon, but this does not 
mean that it is stronger in service. The increased 
strength of the tungsten filaments of today over those 
of a few years ago is chiefly due to the fact that they 
are now made in one piece instead of being fused into 
the support. 

It should be borne in mind that since its efficiency 
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is the greatest advantage of the tungsten lamp, and 
the higher the cost of current, the greater will be the 
advantage of using it, but even if there were no charge 
at all-ior current, 1t is more jeconomical toyusemtne 
tungsten than the carbon. 

In reply to a question by Mr. Hutchinson, Mr. 
Fisher said that the effort on the part of the manu- 
facturers has. been to increase the efficiency rather 
than to increase ‘the Jite: of the lampsau lie. predicted 
the development of a one-watt per candle tungsten 
lamp in the near future. The variation of candle- 
power with voltage is less for the tungsten lamp than 
for the carbon. Mr. Fisher thought the use of 34-volt 
lamps, with a regulator set to maintain the voltage of 
31, was a good arrangement on account of the 1mpos- 
sibility of very close regulation in car lighting. 

With regard to the relative merits of a lamp regu- 
iator and a protective resistance, A. McGary (N. Y. 
C.) said that actual experience had proven the lamp 
regulator to give much better results. In this connec- 
tion Mr. Fisher mentioned the variable resistance 
lamp invented by Dr. Buttner, in which the resistance 
increased rapidly with increased current. 

It was pointed out that in all regulating devices the 
change in resistance follows the change in current, but 
operates so rapidly as to be practically instantaneous. 

The general sentiment seemed to be that the use 
of lamp regulators is very desirable from the stand- 
point of economy as well as to maintain satisfactory 
service. On motion of Mr. Hutchinson the report 
was accepted. 

The report of the Committee on Accounts and Re- 
ports, was read. by P.- Re Frost, chairmans) 1s) 5) Bil- 
lau pointed out that while the form is excellent for 
comparative purposes, it does not conform to the sys- 
tem of account required by the Interstate Commerce 
Commission. 

Mr. Frost said that all of the expenses for car light- 
ing could come under two accounts, Train Expenses 
and Car Repairs. Mr. Cartwright thought some pro- 
vision should be made for expenses incurred on ac- 
count of wrecks. 

Mr. Hutchinson pointed out that this report is in- 
tended for use in engineering departments, and there 
is no practical reason why it should be altered to con- 
form to the Interstate Commerce Commission’s re- 
quirements. 

The first four items in the report may be included 
or omitted at the discretion of the man using it. After 
considerable discussion it was decided that while it 
was probably necessaryy for the accounting depart- 
ments to make their reports conform to the Interstate 
Commerce Commission rules, there is no such need in 
this report, which is intended only to secure a com- 
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parison of the cost of different operating items on 
various roads. The report will be submitted for ap- 
proval by letter ballot. 

Edward Wray offered to supply copies of this form 
to all chief electricians who desired to use them. 


MORNING SESSION, NOV. 10. 


A paper on “Industrial Trucks for Railway Service” 
was read by the author, T. V. Buckwalter, of the 
Pennsylvania Railroad. 

In discussing this paper Mr. Buckwalter said that 
the tonnage handled per day varies considerably with 
the class of material, but will average 250 tons per 
day. The average load is 2,100 pounds; the maximum 
load, 5,700 pounds. Rubber tires are necessary for 
safety. All battery charging is done with the bat- 
teries off the car. In this way the truck can be used 
practically 24 hours a day if desired. Changing bat- 
teries takes only two minutes. Four hours’ charging 
at the 40-ampere rate will run the trucks 48 hours. 
The mileage is from 8 to 16 miles per day. Both Edi- 
son and lead batteries are used with good results. If 
the Edison battery is indestructible it would be econ- 
omy to use it, as a life of five years is guaranteed. A 
lead battery should last two or three years. The Edi- 
son batteries used were specially designed and take 
small space. Mr. Buckwalter believed a 24-volt equip- 
ment better than one operating at a higher voltage on 
account of the reduced weight and simpler control. 
The motor used will carry 30 amperes continuously, 
but will take care of 200 amperes without excessive 
sparking. 

Mr. Buckwalter said that more than half the train 
detentions are due to delays in baggage and mail load- 
ing. These are very largely done away with by the 
electric truck. 

The Auditing Committee reported that the books of 
the Secretary-Treasurer had been audited and found 
correct. The report was accepted. 

It was decided to hold the next annual convention 
in Chicago in the fall of 1912, the exact dates and place 
to be left to the discretion of the Executive Commit- 
tee. The next semi-annual convention will be held in 
Atlantic City, N. J., on the day previous to the open- 
ing of the convention of the Master Car Builders’ As- 
sociation. This will bring the convention on Tues- 
day, June 11, 1912. 

An amendment to Article VIII, Section 1, of the 
constitution, allowing official action to be taken at 
the semi-annual convention as well as at the annual 
convention, was carried. 

President Sloan called attention to the necessity of 
adopting a standard for ball bearings on axle genera- 
tors. It was decided to appoint a committee to look 
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into this matter and recommend standard dimensions 
for ball bearings for axle generators. 
Election of Officers. 

The next business was the election of officers for 
the year 1911-12. The following were elected: 

President—F. R. Frost. 

First Vice-President—D. J. Cartwright. 

Second Vice-President—C. R. Gilman. 

Secretary-Treasurer—Jos. A. Andreucetti. 

L. S. Billau and E. W. Jansen were elected members 
of the Executive Committee to take the place of C. R. 
Gilman and A. McGary, whose terms expired. 

A vote of thanks for the entertainment features at 
the convention was tendered to the Railway Electric 
Supply Manufacturers’ Association. 


THE BANQUET. 

The Fourth Annual. Banquet held on Thursday 
evening proved the best ever. Arrangements were 
made whereby groups that knew each other were 
seated together at the tables, which added greatly to 
the enjoyment of the occasion. Mr. Frederick P. Vose 
presided as toastmaster. Mr. Vose has a big reputa- 
tion as an expert executive for functions of this kind 
and he added to it materially. His introductory speech 
on “Nothing” will never be forgotten by those who 
had the pleasure of listening to it. 

Mr. Vose said that since no subjects had been as- 
signed to the speakers, the program for the evening 
seemed to be “Nothing.” However, there was no 
need for alarm, for “Nothing” is a good subject. He 
then proceeded to demonstrate the truth of this state- 
ment and amid a roar of applause introduced the first 
speaker, Mr. W. L. Park, Vice-President and General 
Manager of the Illinois Central Railroad. 

Mr. Park thanked the toastmaster for having left 
nothing of the time. He complimented the Associa- 
tion on its work, but sounded a word of warning 
against expecting too much from the railroads in too 
short a time. The public, he said, is getting to be- 
lieve that the railroads can do anything, and while 
tremendous progress has been made in the last few 
years, it is folly to expect the impossible. 

President Delano of the Wabash was the other 
speaker. He commented favorably upon the use of 
electricity on the railroads and said that the future 
was certain to see its applications still further ex- 
tended. However, the new thing is usually overrated. 
When the sailing vessel was devised, men said that 
soon there would be no more rowboats. When the 
steamship came along it was freely predicted that the 
sailing vessel would soon disappear. Yet the rowboat 
is still much used and sailing vessels carry a large pro- 
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portion of the tonnage of the seas. People have been 
lamenting the passing of the horse with the advent of 
the steam locomotive and the automobile, but there 
are more horses today than ever before in history. 
Hence it is not probable that the electric locomotive 
will entirely supersede and do away with the steam 
locomotive. Nevertheless there are many situations 
in which the electric locomotive will have a tremend- 
ous advantage. Mr. Delano said that it was his own 
notion that when Mr. Edison really perfects the stor- 
age battery in the way he has started to do, and can 
give a storage battery with endurance without ex- 
cessive waste, many branch lines will be operated 
with that form of motive power. 


Mr. Delano also looked favorably upon the gas en- 
gine and thought it might play a large part in the 
future of electric power on the railroads. He saw an 
opportunity to greatly increase the efficiency of air 
driven tools by doing away with long pipe lines for 
compressed air transmission and locating small elec- 
trically-driven compressors near the tools, or by de- 
veloping similar tools driven direct by electricity. 


ENTERTAINMENT. 

Most important among the entertainment features 
were the dances on Monday and Thursday evenings, 
the banquet, the Car Lighting Club entertainment, the 
theater party and the automobile tour. 


The two dances were greatly enjoyed by a crowd 
that was almost too large even for the big ball room 
at the La Salle. Monday night’s crowd was much 
larger than that at the opening last year. The Thurs- 
day night ball started at 9:30 after the banquet and 
lasted till 2. The success of these two delightful af- 
fairs is due to the efforts of W. M. Lalor, who, on 
account of an injury received while working Monday 
on the Gould exhibit, was unfortunately unable to 
attend the first. 

The banquet, which is mentioned in another place, 
was highly successful in every respect, through the 
efforts of the banquet committee, of which George R. 
Berger was chairman, 

The Car Lighting Club entertainment—an address 
by Mrs. Morgan S. Woodward on her experiences dur- 
ing the siege of Pekin—attracted a very large and se- 
lect audience and was voted one of the best evenings 
of the week. 

The theater party on Wednesday afternoon—‘Over 


‘Night,’ at the Princess theater—and the automobile 


tour on Tuesday afternoon were greatly appreciated 
by the ladies. W. F. Bauer gets the credit for the 
first and O. B. Duncan for the second. 
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Awa Collett, U.. P. Shops, /Omaham Neb. 


WASHINGTON TERMINAL. 
J. B. McIntosh, Washington Terminal, Washington, D. C. 


Manufacturers’ Representatives at A. R. E. E. Convention 


Adams-Bagnall Electric Company. 
Bx A. Stowe: 
J. G. Pomeroy. 
G..N; Beach. 


Adams & Westlake Company. 
G. L. Walters. 


American Conduit Manufacturing Company. 
Frank R. Bryant. 
American Circular Loom Company. 
B. F. Webb. 
American Pulley Company. 
Charles E. Brinley. 
Albert & J. M. Anderson Company. 
W. W. Hincher. 
M. B. Austin Company. 
OF Richards: 


Benjamin Electric Company. 
H. E. Watson. 
G. B. Weber. 

Bryant Electric Company. 
Geo. V. W. Ingham. 

Central Electric Company. 


@ E. Brown: 
Jae iworenz: 
R. N. Baker. 


Columbia Inc. Lamp Company. 
C. D.. Oldham. 

Consolidated Ry. Elec. Ltg. 
Ly J. Kennedy. 

Crouse-Hinds Company. 
Charles Dubsky. 

Cutter Electrical & Manufacturing Company. 
foe be Darby, |r wana | © Vises 


& Equip. Company. 
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Dickinson Manufacturing Company. 
Kurt Ro Sternbers: 

Delta-Star Electric Company. 
Geo. W. Cravens. 

Diehl Manufacturing Company. 
Hy Hasmith 

Edison Storage Battery Company. 
H. G. Thompson. 

Electric Storage Battery Company. 
GebevAtkins 


Scrib. 


Oliver Electric & Manufacturing Company. 
Theo. Bey ientz, 

One‘da Steel Pulley Company. 
Nelson G. Stark. 

Pass & Seymour, Inc. 
Frank’ A. Driscoll. 
Ei edba tinier 

Peerless Rubber Company. 
R. O. Hungerford. 
LoS: Hingertord am 
Rood. Wattle: 


R. 1. Baird. 

(aly Wel slekopahe. Pyle National Electric Headlight Company. 
General Electric Company. J. Will Johnson. 

J. Scribner: eB: Ialligese. 

Aveo tens VWikk Ase Vilas: 

PXa Ila, “stroke Railway Electrical Engineer. 

Jj. 12 sBuchanan: Ralph Birchard. 

i): Aan Cross: Geo. W. Cravens. 

@ eRes rita Edward Wray. 


A. G.- Jones. 
Gould Coupler Company. 


Railway Equipment & Publication Company. 
C. L. Dinsmore. 


Geo. G. Milne. Republic Rubber Company. 
C. W. Gould. Vp ISLS Titanate). 

WV Viamlea lor Wm. C. Robinson & Co. 
Geo. R. Berger. Theo. Starr. 

Wi. i Sherman: C. G. Swank. 


Heany Lamp Company. 
Reon Carinck. 
Rayube lee: 

Hess-Bright Manufacturing Company. 
WW, lb. IBEnE: 


Safety Car Heating & Lighting Company. 
AVG. Moore: 
Geo. E. Hulse. 
J. G. Van Winkle. 
R. W. Armstrong. 


Holophane Company. Be eal: 

A. J Sweet. Gy hyeMiller 

JG barrent: Je Ha Redeer 

Jno. W. Foster. CAS Pinyard: 
Jefferson Glass Company. E. S$. Spinning. 

C. H. Blumenauer. Sangamo Electric Company. 
Johns-Manville Company. . H.-Hodde. 

L. Palmer-Ball. Sprague Electric Works. 
Kerite Insulated Wire & Cable Company. V. A. Swett. 


Azel Ames. 
Geo. A: Graber. 
Barle: \itnchelle apr 

J. Lang Electric Company. 
O. B. Duncan. 
1336 Wal, deh loin, 

Moon Manufacturing Company. 
H. E. Procunier. 

National Electric Lamp Association. 
C. W. Bender. 

National India Rubber Company. 
Edward Flaherty. 

New York Leather Belting Company. 
Wit. Glatt: 


Standard Underground Cable Company. 
R. E.: Green: 
B. S. Stewart. 
U. S. Light & Heating Company. 
Ws see Bilisss 
J. Allen Smith. 
W. P. Hawley. 
W. F. Bauer. 
Alex. Russell. 
Bertram Smith. 
J. E. Widner. 
Western Electric Company. 
Geo. H. Porter, 
Westinghouse Electric & Manufacturing Company. 


Jos. L.. Abt. By te iishery. jit. 
Niagara Lead & Battery Company. A. J.* Cole: 

D. M. Hepburn. R. E. Geare. 

Jno, J. Schayer. Basti Elerzsch: 

A. S. Sargent. R. F. Moon. 
Geo. P. Nichols & Bro. H. C. Mode. 

Henry Fries. I INS Pyles 
Nungesser Carbon & Battery Company. R. W. Soady. 


Glenn A. Briggs. 
Okonite Company. 

ee Gee Martin: 

W. G. Hovey. 


Willard Storage Battery Company. 
W. E. Ballantine. 
R. Norberg. 
dimou VV illand: 


Adams & Westlake Company, Chicago, exhibited 
their elaborate line of electric car lighting fixtures, 
including box fixtures for the upper deck and half- 
‘deck, bracket fixtures of all kinds and berth lamps. 
| Several applications of the Adlake shadeholder, a 
device designed especially for car lighting work and 


uA SE Mee. 


og gi tere. ~ DG 


Exhibits at the Fourth Annual Convention of the 


Association of Electrical Engineers 
Hotel La Salle, Chicago, Nov. 6-10, 1911 


Cleveland, chief engineer, J. G. Pomeroy, sales mana- 
ger, C. W. Beach and V. N. Marker. 

American Pulley Company, Philadelphia, Pa., called 
special attention to the new line of cork insert pulleys 


It is claimed that 
slippage is impossible. 


just recently placed on the market. 
with the cork surfaces belt 


Adams & Westlake. 


entirely unaffected by jar and vibration, were shown. 
The exhibit was in charge of G. L. Walters, Sales 
Mer., W. G. Howell and Mr. Anderson. 
Adams-Bagnall Electric Company, Cleveland, O., 
made a strong exhibit of their three chief products 
for railway service—A-B regenerative flame lamps, 


Adams- Bagnall Electric Co. 

Jandus fans and ABolites. Several types of Jandus 
gyrofans were shown in operation. Industrial ABo- 
lites in many types and sizes excited much interest 
and received many favorable comments. The flame 
arc shown was big enough to light the whole exhibit 
hall. The exhibit was in charge of B. A. Stowe, 


American Pulley Co. 


They also exhibited a pressed steel axle bushing in 
addition to their standard line of pressed steel axle 
pulleys. The company was represented by C. E. 
Brinley, Philadelphia, and John Forrest and C. P. 
Englehart, of the Chicago office. 

Benjamin Electric Company, Chicago, made an ex- 


ihe Stendang i 


Conditions op Site kl Mid Beech 


ng 
AiWays hae been re 4S as jf 


td aS Ind 
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np 
Central Electric Co. 


hibit of their steel reflectors and clusters for incan- 
descent lighting of yards, shops and stations. The 
exhibit was in charge of H. E. Watson and G. B. 
Weber. 

Central Electric Company, Chicago, occupied space 
No. 1 with a comprehensive exhibit of the many lines 


170 


of electrical supplies which they handle. These in- 
cluded Okonite insulated wires and cables, Diehl fans, 
Columbia incandescent lamps, D & W fuses, Opalux 
reflectors, Okonite and Manson tape and several train 
lighting specialties manufactured by the Delta-Star 
Electric Company. A vacuum cleaner and other elec- 
tric specialties were also shown. The exhibit was in 
charge of J. M. Lorenz and R. M. Baker of the Cen- 
tral Electric Company, L. G. Martin and W. J. Hovey 
of the Okonite Company, H. H. Smith of the Diehl 
Manufacturing Com- 
pany, and C. D. Old- 
ham of the Columbia 
Incandescent Lamp 
Company. 

Consolidated Rail- 
way Electric Light- 
ing & Equipment 
Company exhibited 
there yr eouy are 
“Axle iehtsequip= 
ment and showed 
thee new wl ypcmde. 
regulator to many 
interested car light- 
ing men. This reg- 
ulator was brought 
out only about three 
months ago and was 
new to many at the 
convention. The ex- 
hibit was in charge 
Oia. we Nenned ye 
Chicago manager, A. 
QO. Jackson and C. A. 
Latham. 

Crouse-Hinds 
Company, Syracuse, 
N. Y., displayed their well-known line of condulets 
and other wiring accessories. Several large switches, 
panel boards and cabinets were also shown, and other 
specialties designed for railway service. The exhibit 
was in charge of F. F. Skeel, Chicago manager, C. 
Dubsky, E. G. Smith and Geo. A. Gray. 

Cutter Company, Philadelphia, Pa., had an operat- 
ing exhibit of circuit breakers which attracted much 
attention. The exhibit consisted of a four-panel 


I Ue E CIRCUIT. BREAKERS. 


Abie es aigep ehaeks 


Cutter Co. 


Edison Storage Battery Co. 


switchboard on which were mounted one 1,000 ampere 
overload, direct acting, time limit circuit breaker; one 
1,000 ampere overload and reverse current breaker for 
protection of storage batteries and generators operat- 
ing in parallel; two 4,000 ampere remote control cir- 
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cuit breakers, non-closable on overload, one solenoid 
operated and the other motor operated; and a 2,000 
ampere compressed air operated remote control 
breaker. In addition to these a Type W breaker for 
shop motor protection was shown. The exhibit was 
in. charge of H, F. Darby, Jr., Chicago, andy Gia 
Wise, Detroit, Mich. 

Edison Storage Battery Company, Orange, N. J., 
showed Edison storage batteries for car lighting and 
railway signal service. The new car lighting cell with 
high tank was shown for the first time. A ‘projecting 
electric sign utilized the floor space in front of the 
booth for ‘advertising. The exhibit was in charge of 
H. G. Thompson, railway sales manager. 


Electric Storage Battery Company, Philadelphia, 
Pa., exhibited their popular “Chloride,” “Exide,” “Tre 
dor” Pee “Tron-Clad Exide” storage batteries. Sample 
plates removed from batteries in service for some 
years were shown as evidence of the durability and 
long life of the company’s batteries. The represen- 
tatives were H. FE. Hunt, G. H. Atkin, R. 1 Baird ang 
HM) Beck, 


General Electric Company exhibited a great variety 
of electrical products for railway service including a 
Curtis train iighting steam turbine, Luminous and 
Flame arc lamps, motors: controllers, circuit break- 
ers, transformers, fans, steam flow meters, instru- 
ments, soldering irons, toasters, stoves and, chafing 
dishes, a mercury arc rectifier and last but not least, 
G. E. tungsten lamps for all kinds of lighting service. 
The exhibit was in charge of J. Scribner, A. I. Totten; 
J. L. Buchanan; afid: J>D,, Ax Crossiioier Chicago 
BINCe. 2A AG. Jones, of San Francisco, and. A. L. Broe, 
of Harrison, N., ]. 


Gould Coupler Company, New York, exhibited the 
Gould “Simplex System” of electric car lighting. They 
also distributed samples of the Gould “Simplex Sys- 
tem” of smoking consisting of a long-stemmed cigar 
holder made in the shape of a pipe. One of these 
handy articles adorned the face of nearly every man 
at the convention, the demand for them being further 
stimulated by the fact the company, dispensed a 
“Simplex” cigar with every holder. Gould Storage 
Batteries were shown. The exhibit. was in charge of 
Geo. G. Milne, Sec., Dr. C. W. Gould, W. FY Bouche 
Elec. Supt., and M. R. Shedd, Asst. Elec Supt, Woe 


Beare By 


me ae R yee 
age 


Electric Co. 


Chamberlin, T. E. Booss 


General 


Lalor, Geo. R. Berger, RON: 
and W. T. Sherman. 

Heany Lamp Company, New York, exhibited Heany 
tungsten lamps for train lighting and other railway 
setvice.. The exhibit was in charge of R. S. Carrick, 
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sales manager, of New York, and Ray P. Lee, western 
manager, of Chicago. 

Holophane Company, Newark, Ohio, occupied two 
booths with a very elaborate exhibit of Holophane 
glassware for railway service. The specially designed 
reflectors that are the result of this company’s study 
of the requirements of car lighting were exhibited as 
well as the standard Holophane lines in glass and 
steel. The methods by which scientific illumination 
is accomplished by the Holophane organization were 


HoLePHANe Co. NEWARK OHi0 


Holopkhane Co. 


explained by A. J. Sweet, Commercial Engineer and 
J. W. Foster, manager of the company’s Chicago of- 
fice. 

Jefferson Glass Company, Follansbee, W. Va., ex- 
hibited many beautiful examples of “Luceo’’ reflec- 
tors for train and station lighting. Especially notable 
were some dull finish square shades having the ap- 
pearance of transparent white marble. The exhibit 
was in charge of C. H. Blumenauer, sales manager. 

Kerite Insulated Wire and Cable Company, New 


Kerite Insulated Wire & Cable Co. 


York, showed Kerite wires and cables in all sizes and 
for all purposes. Some illustrations of recent large 
railway installations were also shown. The com- 
pany was represented by Azel Ames, of New York, 
and B. L. Winchell, Jr.. and G. A. Graber, of the 
Chicago office. 

J. Lang Electric Company, Chicago, exhibited a 
complete line of switches and switchboards, large and 
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small, :O..B, 
job. 

National Electric Lamp Association, Cleveland, O., 
showed “Mazda” lamps for all purposes. The drawn 
wire tungsten filament is used in these lamps. The 
exhibit was in charge of C. W. Bender, Commercial 
Engineer, and F. S. Marker, both of Cleveland. 


Duncan and B. F. Fuller were on the 


New York Leather Belting Company, New York, 
showed their balata belts for axle lighting service. 
goes 


The new belt which under the trade name 


National Electric Lamp Association. 


“Axonelat,’ manufactured at Easton, Pa., by the Vic- 
tor-Balata and Textile Belting Company, was also 
shown. The representatives were W. H. Glatt, New 
York; Jos. Abt, Chicago, and Edward Vollrath, Eas- 
ton Pa. 

Niagara Lead & Battery Company, Niagara Falls, 
N. Y., exhibited “Salom” storage batteries for train 
lighting. These batteries are manufactured by an 
electrolytic process using Niagara Falls power. A 
small isolated lighting plant consisting of a gasoline 


las Koc ant @ wiaigipint ‘ 


Niagara Lead & Battery Co. 


engine, storage battery and switchboard was also 
shown in operation. The exhibit was in charge of 
Di-M, Hepburn, general’ manager* J., A.’ Appleton, 
chief engineer; John J. Schayer, Chicago manager, 
and S. W. Sargent, railway sales agent. 

Nungesser Electric Battery Company, Cleveland, O., 
showed all sizes of primary batteries—“Acme Rapid 
Fire” batteries for ignition and “1900” batteries for 
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telephone train dispatching. A line of carbon elec- 

trodes and brushes was also shown. The exhibit was 

in charge of H. S. Green and Glenn A. Briggs. 
Oneida Steel Pulley Company, Oneida, N. Y., 


ex- 


hibited their “Keystone” railroad pulleys, “Oneida” 
railroad pulleys and “Oneida” corrugated bushings 
for axle pulleys. 


A special ratchet wrench was also 


Pass & Seymour Co. 


shown. The company was represented by E.. T. 
Shepard, secretary and N. G. Stark, assistant man- 
ager, both of Oneida, N..Y. 

Pass & Seymour, Solvay, N. Y., and Chicago, ex- 
hibited their large line of porcelain and moulded in- 
sulation sockets and showed for the first time their 
lock socket which locks the lamp by pressing a small 
pin into the base of the lamp. This should prove of 
great value in reducing loss of lamps by theft. The 
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of the “Safety” axle lighting equipment. The exhibit 
included a standard type generator, regulator, lamp 
regulator and switchboard panel. The new waste- 
packed oiler for the armature shaft was shown, as 
was also a complete model showing a “Safety” 
equipment installed on a regulation truck. “Safety” 
shade holders, “Opalite’. shades -and various car 


lighting fixtures were also included in the exhibit. The 
electric ignition for Pintsch gas lighting, consisting 
of a small magneto to throw a spark across the mantle, 


United States Light & Heating Co. 


excited favorable comment. The exhibit was in charge 
of A. C. Moore, general manager; J. G. Van’ Winkles 
Chicago manager; R. C. Shall, vice-president; Geo. 
E. Hulse, chief engineer; R. W. Armstrong, electrical 
engineer; J. H. Rodger, C. A. Pinyard, W. G. Herm= 
sen, -E. S. Spinning, and .H.: Hy cial 
United States Light & Heating Company, New York, 
showed one of their standard Type “0-3” generators 
sectioned to allow inspection of the lead connections, 
ring chain oiler, reversible brush gear and all internal 


Safety Car Heating and Lighting Co. 


company was represented by Victor 
Frank T. Haffner and Frank Driscoll. 

Pyle National Electric Headlight Company, Chi- 
cago, had an operating exhibit of their electric head- 
light equipment, the generator acting as a motor to 
drive the turbine element. J. Will Johnson, J. E. 
Kilker and W. A. Vilas represented the company. 

Pocket List of Railway Officials was represented 
by C. L. Dinsmore. 

Safety Car Heating & Lighting Company, New 
York, had an operating exhibit showing the working 


Ry Despard, 


Westinghouse Electric & Mfg. Co. 


construction. Two regulating panels and a lamp reg 
ulator were exhibited. The “Type K” relay, shown 
for the first time, consists of a solenoid plunger act- 
ing directly on a carbon pile in series with the sole- 
noid of the lamp voltage regulator. Its function is 
that of a multiplier making the regulator sensitive to 
very slight changes in voltage. The stop charge re- 
lay, Type “F-2” was also shown, as were “National” 
storage batteries for car lighting service. The com- 
pany was represented by J. Allen Smith, vice-presi- 
dent; W. L. Bliss, chief engineer; C. E: Mead, assist= 


duction watt meters for station service. 
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ant engineer; W. F. Bauer, Chicago manager; A. 
Russell, manager of publicity; C. C. Bradford, Ber- 
tram Smith, J. E. Sinclair, W. R. Hungerford, L. S. 
Cunny, W. a3 Hawley, and EME Widner. 

Sangamo Electric Company, Springfield, Ill., showed 
their ampere-hour meters with and without the duplex 
train and special confact features; also type “H” in- 
M. B. South- 
wick and Mr. Holley were in charge. 

Western Electric Company exhibited Sunbeam in- 
candescent lamps and “Western Electric” Telephones 
for train dispatching and “Interphone” service. The 
company was represented by Geo. H. Porter, railway 
sales manager, J. B. Wilmott and H. C. Olmstead. 

Westinghouse Electric and Manufacturing Com- 
pany showed Westinghouse “Wire-Type” tungsten 
lamps. A testing rack loaned by the Pennsylvania 
Railroad for making a shock test on lamps was kept 
in continuous operation to demonstrate the sturdiness 


Western Electric Co. 


of this type of lamp. The company was represented 
See. Pisher, Bloomfield, N. J.; A. J. Cole, L.-N. 
fee NN. Brown, R. F. Moon, H. P. Mode, R. E. 
Geare, and R. W. Soady. 

Willard Storage Battery Company, Cleveland, O., 
exhibited Willard Storage batteries for train lighting 
service and the various parts including the moulded 
lead strap for connecting the plates. "The luxurious 
settee provided by the management made this booth a 
favorite lounging place for all. The company was 
represented by R. Norberg, manager, Cleveland, Ohio; 
W. E. Ballantine, Chicago manager, L. Sears and R. 
fi. Green. 


ELECTRIC TRACTION IN AUSTRALIA. 


The Royal Commission appointed last year by. the 
Victorian Parliament to consider the development of 
the railway and tramway systems of Melburn has re- 
cently made its report. The principal recommenda- 
tions of the commission are (1) to purchase the en- 
tire system of street railways now in operation; (2) 
the conversion of all cable cars to operate electrically ; 

(3) the electrification of all suburban railways after 
expert advice has been taken as to the most ‘suitable 
system to be adopted; and (4) the establishment of the 
great State power station constructed according to 
the best engineering practice, capable of generating 
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all the power required for operating both city street 
and suburban railway service. 

The commissioners estimate that 90,000 horse power 
will be required at the outset and they recommend 
that the Central power house, high tension transmis- 
sion lines and converter stations ‘be placed under the 
control of the railway commissioners. 

With regard to the electrification of suburban rail- 
ways -report states that in’ June, 1908, Mr. C. H. 
Merz in his report to the government estimated the 
cost of this to be approximately $10,800,000. A recon- 
sideration of the proposition has reduced the estimate 
by approximately $500,000 and it is recommended by 
the commission that the electrification of these lines 
be carried out. It is also recommended that leading 
railway officers of the Australian railways be instruct- 
ed to visit Europe and America at an early date: and 
after a thorough investigation to make a comprehen- 
sive report on he latest ‘methods and developments in 
the electrification of railways. 


FRENCH SINGLE-PHASE LOCOMOTIVE. 


The following is a description of the new single- 
phase locomotive built for the French Southern Rail- 
way. There are three 500-hp. motors. For voltage 


regulation induction regulators are employed. The 
three 500-hp. main motors are compensated — series 
machines. Besides the excitation winding the stator 
has two parallel-connected compensation windings 
which also serve as commutation windings. The nor- 


mal speed is about three times synchronism. Near 
synchronism the motor is connected as a repulsion 
motor. Since the French Southern Railway required 
electric braking so as to recuperate energy, the two 
compensated repulsion motors which drive the West- 
inghouse air compressor and the ventilators are pro- 
vided with a special winding which is displaced by 90 
space degrees against the main winding. When run- 
ning down hill the main motors are excited as shunt 
generators from this winding so that an emf. in time- 
quadrature with the excitation voltage and therefore 
almost exactly in time-phase with the network voltage 
is produced ae Perrot and R. van Cauwenberghe, 
Elek. Kraftbetr. u. Bahnen, Sept. 24. 


METALLIC-FILAMENT LAMP. 


A note on a recent British patent (1544, (Oct.: 26) 
of the W. C. Hereus Company and C. Trenzen. A 
process of sintering partly decarbonized metallic fila- 
ments consists in placing them in a tube of pure iridi- 
um, which is heated to a temperature between 1400 
deg. and 1600 deg. C, by passing currents up to 1500 
amp. through it in the presence of a reducing gas.— 
London tee. Eng’ing, Nov. 2. 


MOORE-TUBE LIGHTING INSTALLATION. 


An illustrated description of a three-phase Moore- 
tube lighting installation in the lecture-room of the 
electrical laboratory of the Institute of Technology in 
Breslau in Germany. ‘The tubes are arranged in star 
connection. The mean illumination of the lecture- 
room is 120.9 lux (hefner lumens per square meter) 
or about 10 ft.-candles. The illumination is very un1- 
form, as may be seen from the fact that the ratio of 
the maximum lux to the minimum lux is 2.45. Such 
low values of this ratio are otherwise obtained only 
by purely indirect illumination. The specific con- 
sumption is 0.442 watt per lux per square meter, 
which agrees well with former measurements.—G. 
Hilpert, Elek. Zeit., Nov. 2. 


Train Lighting Instruction Car on Pennsylvania 


Continuing its policy of instructing employes in 
their several lines of duty, the Pennsylvania Railroad 
Company has just placed in service a “Train Lighting 
Instruction Car.” The Pennsylvania Railroad has at 
this time no less than eight distinct axle device sys- 
tems, in addition to the large number of straight stor- 


tion to the machine. The field rheostat and meters 
are seen mounted on the side of the car. Connections 
are such that the turbo-generator can be used for driy- 
ing the motor, charging the batteries, and lighting the 
car, though under ordinary conditions the motor will 
be driven from yard power lines. 


15 Kw. Turbine Set 


age equipments, and the Instruction Car seems to of- 
fer the most efficient means of furnishing uniform 
instructions to yard electricians. The present inten- 
tion is that the car will be sent to the different points 
at which electrical forces are maintained and the men 
at such points will be given lectures and demonstra- 
tions on the operation and maintenance of the various 
equipments. For this purpose a car was selected and 
has been remodeled to suit the requirements. 

The apparatus installed consists of a 32-cell stor- 
age battery, a 15 K. W. Curtis turbo-generator, a va- 
riable speed motor with necessary controlling appa- 
ratus for driving the axle devices, and the following 
axle generators with their regulating equipments :— 
Newbold, Moskowitz, Bliss, Consolidated, Safety and 
Gould. One end of the car has been partitioned off 
and equipped as an office and sleeping quarters for 
the instructor. 

The storage battery is placed within the car in or- 
der that the cells may be used in demonstrating as 
well as for lighting the car; the usual battery boxes 
under the#cartare omitted. 

The accompanying illustration shows the cells in 
their compartments, the latter being lined with sheet 
lead and arranged with ventilators through the car 
roof to conduct away the gases and fumes given off 
when the batteries are on charge. On the same plate 
is shown the main switchboard which controls the 
batteries, the straight storage apparatus, and a blue 
line to which the axle generators are connected. 

Another illustration shows the 15 k. w. turbo-gen- 
erator set, as formerly used on all Pennsylvania Lim- 
ited trains. In this case the usual switching devices 
are replaced by two single pole automatic circuit 
breakers, giving both overload and underload protec- 


Motor Drive and Axie Sets. 


Battery Compartment. 


On account of the limited space it was impossible 
to photograph the entire line of axle generators, con- 
sequently these were “taken” in pairs as shown. The 
generators are mounted on rocker shafts and are 
equipped with springs for regulating the belt tension 
as is done in actual service. Immediately back of 
each machine is an angle-iron framework on which 


Instruction Car. 


is mounted the corresponding regulating apparatus, 
the equipment in each case being identical with that 
installed on passenger cars, 

Each generator is connected through suitable 
switching devices to the lamp load and batteries, en- 
abling the operator to demonstrate the apparatus un- 
der all conditions of load. The lamps used for this 
are banked in porcelain receptacles on the ceiling of 
thei cary 

The driving motor is shown belted to one of the 
axle devices. This motor is of the interpole type 


‘and is mounted on an iron framework equipped with 


rollers, which enable the operator to move the motor 


: 
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equipment along an I-beam track for belting up to 
any one of the six generators. The control panel for 
this machine is secured to the movable framework 
and moves with the motor. The rear of this panel 
showing the motor starting rheostat is shown in the 
photograph of the driving motor. The panel is 
equipped with two single-pole cut-in switches, double- 
pole reversing switch, circuit breaker and enclosed 
carbon pile used as a field rheostat. By a combined 
fuse and switch receptacle the motor is connected to 
the power circuit, there being several such receptacles 
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spaced at suitable intervals along the side of the car. 

One end of the car is used for the operator’s office. 
This room also contains a folding couch, upper berth, 
clothes closet and toilet, the finish throughout being 
white enamel. 

With the Instruction Car in operation it is intend- 
ed that all employes whose duties have to do with the 
car lighting shall be instructed in the care and opera- 
tion of the various equipments, with the two-fold ob- 
ject of educating those interested and securing uni- 
formity in their work. 


Shop 


“The Sacramento shops of the Southern Pacific Co. 
are supplied with electric power purchased outside 
and transformed and distributed through a substa- 
tion located on the shop grounds. The substation 


Drive. 


Individual 


Fig. 1—A Good Example of 


Series 8—Southern Pacific Shops at Sacramento 


building is 25 ft. x 60 ft. in size and contains apparatus 
totalling 2,000 k. w. in capacity, there being both 
three-phase alternating current at 440 volts and con- 
tinuous current at 500 volts used in the shops. The 
amount of power used totals 1,200 k. w., of which 
900 k. w. is for power and 300 k. w. for lights, although 
the total connected load is approximately 2,000 k. w. 
Distribution is done on both overhead and_ under- 
ground lines, depending upon conditions. 

The locomotive shop occupies a building 180 it. 
wide by 575 ft. long and contains 25 pits extending 
crosswise of the shop. This building is divided into 
two general sections, one for locomotive erection and 
the other containing the machine shop. There are 
two jib cranes of 10 tons capacity each, one bridge 
crane of 20 tons and one of 120 tons capacity here, all 
operated by 500 volt d.c. motors. The jib cranes may 
be moved from place to place as required. 

The tools in this shop are arranged so the small 
ones are grouped with large motors and the large ones 
have single motors, there being 100 motors total. Of 
these, 28 drive groups of tools and 72 are for indi- 
vidual drives. They are all 3 phase a. c. motors and 
range from 34 h. p. to 150 h. p. in size. The lighting 
of this shop is noteworthy, there being an enclosed 
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arc lamp mounted on a swinging bracket on each 
steel column along the wall of the erecting section and 
others scattered about the machine shop section. 
There are 85 of these, total shown in Fig. 2, in addition 
to numerous incandescent drop lights. 

The car shops are well equipped with motor driven 
tools, the usual assortment of blowers, bolt headers, 
nut tappers, hammers, punches, shears, etc., being in 
use. They are driven by individual 3-phase motors 
ranging from 2 to 50h. p. in size, Two transfer ta- 
bles are provided, each equipped with a 25 h. p. 500 
volt d. c. motor. The freight car shop is lighted by 
26 incandescent lamps and the passenger car shop by 
14 arc lamps and 100 incandescents. 

The Planing Mill building is 90 ft. wide by 230 ft. 
long and equipped a large number of wood work- 
ing machines arranged in groups for motor drive. 
There are five large motors here;one/of50 Np, three 
of 75 h. p. and one of 150 h. p. capacity, all 3-phase. 
One of the 75 h. p. motors drives the large fan, and 
the other four motors each drive a shaft running cross- 


Fig. 2—Erecting Section of Locomotive Shop. 


wise of the shop for driving the groups of machines. 
This shop is lighted by 15 arc and 15 incandescent 
lamps. 

The Round House contains 29 stalls and is of the 
usual type, the turntable being driven by a 20 h. p. 
500 volt d. c. motor. The yards and miscellaneous 
buildings are well lighted, there being 190 arc lamps 
and 2,010 incandescent lamps distributed there. No 
Cooper-Hewitt mercury vapor lamps are in use here, 
this being one of the few shops without them. The 
complete list of motors and lights in these shops fol- 
lows: 


TABLE I. 
DISTRIBUTION OF POWER. 
—-Lights-— 
In- Motors a - 
candes- Machines. Groups. Cranes, etc. 
Departments. cent. Are. No. Foe: No. ESB No» Eee: 
Sub-station .... 5 - bg oat eS aoe as oe 
Locomotive shop 16 85 12 560 28 225 4 300 
Freight car shop 26 se ad as ae ar 2 50 
Passenger car 
SHOPS aeaeae ek 100 14 24 395 
Paint) shop..... 150 =e ae os 
Blacksmith shop 3 24 ea Me wea e 
Planing “sniill;. 2) ib 15 Ee af 5 275 
Store houses.... 201 ag nee ae Be 7a sf Fi 
Miscellaneous ..1,626 165. oe de aD ae 1 20 
ANOVEWEL 45 ba 2,171 3038 96 955 33 EAU? sr ST 370 


The Fruitvale Power Plant, S. P. Co. 


No description of the Southern Pacific Co.’s elec- 
trical equipment, however incomplete, should be giv- 
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en without some reference to the new power plant re- 
cently completed at Fruitvale, California. It is the 
intention of the Southern Pacific Co, to eventually 
electrify all of the lines on both sides of San Fran- 
cisco Bay, and this plant is the first step in that direc- 
tion. 

This power station is designed to hold four 5,000 


Fig. 3--Motor Driven Cold Saw. 


k. w. turbo-generator units, of which two are now in- 
stalled. Tests show them to be capable of delivering 
7,500 k. w. each at the temperature rise guaranteed, 
so these two will deliver 15,000 k. w. continuously if 
necessary. These are Westinghouse units, the tur- 
bines being of the double flow type and guaranteed to 
deliver 5,000 k. w. at 15.9 lbs. of steam per k. w. Tests 
show them to do this with 15.8 Ibs. They are also 


Fig. 4—Typical Group Drive in Locomotive Machine Shops. 


guaranteed to deliver 7,500 k. w. on 17.5 Ibs. per k. w. 
and actually did so on 15 lbs. per k. w. 
These turbo-generators are rated at 5,000 k. w. a. 
at 40°C. rise but showed only 25.5°C. in armature 
windings, 34°C. in field windings and 34,2°C. in arma- 
tures. They are star connected for 13,200 volts, 3-. 
phase, 25 cycles and have the neutral taps brought out 
for grounding. An iron grid rheostat of 13 ohms re-— 
sistance is used as the neutral resistance, and it is 
capable of dissipating 6,000 k. w. for 30 seconds with- 
out injurious heating. This will limit the current to 
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about 600 amperes in case of a dead ground on one 
phase of a feeder, and is enough to operate the auto- 
matic circuit breakers on the feeder. 

Most of the 13,200 volt wiring is run in fibre conduit 


embedded in concrete, No. 4-0 single conductor cable 
with lead covered 14-32 varnished cambric insulation 
for generator and outgoing feeder leads. There are 
two sets of 13,200 volt busses and the switches are so 
arranged that any generator may be thrown on either 
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bus. All of the 13,200 volt oil switches and busses 
are enclosed in concrete structures. 

Each generator has an exciter mounted on an ex- 
tension of the armature shaft, these being of 125 k. w. 
capacity at 250 volts and each one large enough for 
two generators even when overloaded. In addition to 
these there is a 125 k. w. General Electric turbo-gen- 
erator exciter and a 136-cell storage battery of 280 
amperes capacity for one hour. It is charged from 
either of the 250 volt busses through a motor driven 
90-volt shunt booster. There are 16 end-cells with an 
electrically operated switch. 


Sub-Station. 


Located in an extension to the main turbine room 
is a local substation consisting of three General Elec- 
tric 1,500 k. w. 1,200 volt rotary converters with trans- 
formers with space for three more sets. Each unit 
consists of two 750 k. w. 600 volt rotaries connected 
permanently in series on the d. c. side and mounted 
on a common base casting. Power is supplied by one 
General Electric Co. 1,500 k. w. three-phase to six- 
phase transformer with double secondary windings. 
These transformers are of the water-cooled oil im- 
mersed type, stepping down from 13,200 volts to 440 
volts, and are located in a fire proof room in the base- 
ment with provision for removal through trap doors 
above. Each transformer is equipped with signalling 
apparatus to indicate when either oil or water stops 
flowing or if the temperature reaches 55°C. 

Four 13,200 volt feeders run to other substations 
from the main station. Two of these run north through 
Oakland to the West Oakland substation and _ the 
other two run south through Alameda to the same 
substation. The north feeders run part way in con- 
duits and part way overhead, while the south feeders 
run underground, over head and through submarine 
cables at various places. Provision has also been 
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Plan of Fruitvale Power Station. 
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made at one end of the main power house for a future 
high-tension transformer house. 

The switchboards for both the main station and the 
local substation are located on a gallery at one end 
of the turbine room. The generating station board is 
in three sections, benchboard, generator and feeder 
panels, and the exciter and auxiliary d. c. panels. All 
of the speed-changing devices and generator-rheostats 
are motor-operated from the bench board section. 

The 1,200-volt substation board is installed near but 
at a right angle to the main switchboard. This is of 
the double panel construction, with the front and rear 
panels 4 ft. apart, and all circuit breakers and oil 
switches of the hand-operated remote-control type. 
The switch operating levers and instruments are on 
the front row of panels and the circuit breakers and 
switches are on the rear panels. The 1,200 volt busses 
are in a fireproof compartment above the switchboard. 

Steam for the turbines, etc., is obtained from 12 
Parker type steam generators with oil fuel. Each of 
these boilers developes 650 h. p. and tests showed an 
equivalent evaporation from and at 212°F. of nearly 
16 lbs. of water per Ib. of oil burned. 

The writer desires to extend his thanks to Mr. H. J. 
‘Small, Gen. Supt. M. P, of the Southern Pacific Co. 
for his kindness in sending the information given re- 
garding the equipment of the Sacramento shops. 


MECHANICAL REFRIGERATION OF TRAINS. 


About the time that the first electric lighted trains 
were put in service in this country, there was consid- 
erable experimenting done with a view to developing 
a system of Mechanical Refrigeration which should 
take the place of icing. Although a great deal of time 
and money was spent, no system sufficiently economi- 
cal in operation to be considered practical was devel- 
oped. There were several systems that would work 
all right, but either the first cost was too high or they 
required too much supervision or they were not re- 
liable. 

In the last ten years, however, there has been a tre- 
mendous growth in the freight traffic in the perishable 
foods—fruits and fresh vegetables. On this account 
it is possible that a system which was an unwarranted 
expense ten years ago, might be a good investment 
today. 

The problem of providing mechanical refrigeration 
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is so similar to that of providing electric lighting, that 
some account of what has been done in that direction 
may be of interest. 

In Russia they are using a head-end system and in 
France an axle-driven system in which the current 
from an axle generator is used to operate an ammonia 
compressor which cools a circulating brine. 

The Russian system (Fig. 1) is described as follows: 

A train of insulated cars was made up, with a special 
car in the middle, in which a complete refrigeratirg 
plant was carried. The plant was on the compression 
system, sulphurous acid being the refrigerant. The 
whole arrangement was very compact. The evapora- 
tor tank, which also carried the brine by which the 


RAILWAY -ELECERICAL ENGINEER: 


| 


Vol. 3, Now@ 


cooling was carried on, was placed directly below the 
compressor. The condenser was fixed behind the 
buffer boards along the car, and power for driving the 
compressor was provided by a gasolene motor. A tank 
of cooling water was carried by the cars. The ar- 
rangement would be: the sulphurous acid compressor 
would compress the gas, as described above; it would 
be condensed into liquid, largely by the action of the 
air current, created by the movement of the car, the 
liquid refrigerant would pass into the evaporating coils 
in the brine tank, and the cooled brine was delivered 
to all the cars through flexible pipes connecting the re- 
frigerating car with the adjoining cars, and each car 
with the next. In each car was a grid of brine pipes, 
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and the brine was kept circulating throughout the 
train. 

In addition, a current of cold air was provided 
throughout the train by means of fans driven by elec- 


tricity, and circulating air through wooden ducts pro-— 


vided for the purpose. The engine which drove the 
compressor also drove a small dynamo for furnishing 
light and the power for the fans. In the Russian re- 
frigerator cars steam is also provided in connection 
with the engine, because, as is well known, the climate 
in Siberia ranges between very hot in the small period 
of summer and very cold during the rest of the year. 
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. 1—Electro-Mechanical Refrigeration System in Use on Russian Railways, 


The refrigerator train has to transport the product at 
all times of the year, and to be always ready. 


Another car that was arranged for Russia was built © 
like a Pullman car, and insulated with compressed turf, — 
It was cooled by means of a car-_ 


charcoal and cork. 
bonic acid compression plant, and steam was also pro- 
vided for cold weather. One-sixth of the length of the 
car was occupied by the refrigerating plant, the remain- 
ing five-sixths being for the produce. 
to carry 25 tons of meat. 

A car fitted up by the Aerothermic Car Company of 
France was arranged as follows: ‘There was a com- 


pressor driven by a belt from the car axle, also the 


usual condenser and expansion coils. The condenser 
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is arranged in duplicate, the pipes being placed in two 
water tanks, located at either end of the car. The gas 
passes alterrately through each condenser in turn. The 
cooling water for the condenser passed over the cold 
end of the compressor, which it is claimed increases the 
efficiency »f the apparatus. The cooling is by direct 
expansion, the car being insulated as already described. 
In a modification of this arrangement the compressor is 
driven by an electric motor, and the speed is controlled 
automatically by the requirement of the refrigerating 
plant. 


RALPH BIRCHARD JOINS EDISON FORCES. 

Ralph Birchard, who has been actively connected 
with the RatLwAy ELECTRICAL ENGINEER since June, 
1910, first as Associate Editor and later as Manager, 
has resigned his position to take one with the Edison 
Storage Battery Company of Orange, N. J. The exact 
nature of Mr. Birchard’s new position has not been 
given out, but he will be 
in the sales department 
and have something to 
do with the advertising. 
The change is effective 
December 1, after which 
date Mr. Birchard will ' 
be located at Orange. 

Mr. Birchard is a na- 
tive of Nebraska, but a 
graduate of the Univer- 
sity of Wisconsin, where 
he received a technical 
education. He has had 
considerable journalistic 
experience. His connec- 
tion with the RariLway 
ELECTRICAL ENGINEER 
has given him a wide 
acquaintance in the 
electrical field on the 
railways and a familiar- 
ity with the storage bat- 
tery requirements of that field which will undoubtedly 
be of advantage to him in his new work. 


Ralph Birchard. 


Adams-Bagnall Changes: 

Mr. J..G. Pomeroy, formerly Western Sales Man- 
ager of The Adams-Bagnall Electric Company, has 
been appointed Sales Manager of the Company with 
headquarters in Cleveland. 

Mr. C. L. Eshleman has been appointed Publicity 
Manager with headquarters in Cleveland. 

The company has opened a Boston office under the 
management of Mr. E. R. Bryant, formerly connected 
with the company’s New York office. 

The company will carry a stock of all its lines in 
Boston and hopes in this manner to render its New 
England trade an improved service. 


A. C. INDUCTANCE REMOVED FROM TELEGRAPH 


Since the introduction of alternating current rail- 
ways the telegraph lines paralleling railway circuits 
have been greatly troubled by induced currents which 
caused the telegraph relays to chatter to such an ex- 
tent as to render communication impossible. 

A simple device, however, has recently been devel- 
oped and successfully tried out which entirely elim- 
inates trouble from this source. The details of this 
device are not yet ready for publication but they will 
be fully described in an early issue of the RAtLway 
ELECTRICAL ENGINEER. 
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ELECTRIC HEADLIGHT COMPANY CONSOLIDA- 
TION. 

The Remy Electric Company, of Anderson, Ind., 
the world’s largest builders of magneto ignition and 
lighting devices for all types of gas engines and gaso- 
line motor driven vehicles, which recently absorbed 
the American Electric Headlight Company and now 
makes the American Electric Headlight for steam 
locomotives, has purchased outright all patents, de- 
signs, ood will and manufacturing rights of the 
Peters Electric Headlight for steam locomotives. 

The locomotive headlight departments of the R. G. 
Peters Company, of Graind Rapids, Mich., have been 
moved to Anderson and the Peters light will be 
owned, manufactured and sold by the Remy Com- 
pany. New buildings will be erected at the Anderson 
plant to care for the increased production of the 
Peters lighting apparatus. 


E. L. POLLOCK GOES WITH SAFETY COMPANY. 

Mr. Edward L. Pollock, formerly Vice-President in 
Charge of Purchases of the Rock Island Lines has just 
become commercially associated witn the Safety Car 
Heating and Lighting Company. Mr. Pollock will be 
located in the Chicago office of that company. 


TEN DOLLARS REWARD. 

Ten dollars reward is offered for the return of a 
garnet pendant lost by Mrs. K. R. Sternberg during 
the Convention of the Association of Railway Elec- 
trical Engineers, Nov. 6-10, at the La Salle Hotel. 
The pendant was a family heirloom and Mrs. Stern- 
berg is very anxious to recover it. It should be sent 
to K. R. Sternberg, Dickinson Mfg. Co., Springfield, 
Mass. 


TRAIN LIGHTING IN ENGLAND. 

At an early meeting of the Institution of Civil En- 
gineers of England Mr. Roger T. Smith, electrical 
engineer of the Great Western Railway of England 
will present a very interesting paper on the subject of 
“Electric Lighting of Railway Trains.” This paper 
is a comprehensive treatise on the subject and should 
be of special value to our readers, as it gives an idea 
of the present train lighting practice in England. 

As this paper has not yet been presented, we do 
not have permission to publish any part of it, but a 
complete abstract will be published in an early issue. 


ELECTRIC STORAGE BATTERY CO. CONVENTION. 
LINES. 


The Electric Storage Battery Co. of Philadelphia, 
held the sixth convention of its staff and sales depart- 
ment at the Bellevue-Stratford, Philadelphia, on No- 
vember 6th, 7th, 8th, 9th and 10th. 

The convention was attended by the managers and 
salesmen from its various sales offices in Philadelphia, 
New York, Chicago, Boston, Cleveland, St. Louis, 
Denver, Detroit, Atlanta and San Francisco. At the 
conclusion of the convention a company banquet was 
held at the Radnor Hunt Club. 


Mr. J. M. Klingelsmith, formerly connected with the 
Lansden Company, of Newark, New Jersey, and lately in 
charge of the electric truck department of the Anderson 
Electric Car Company, of Chicago, has been appointed 
Western representative of the Edison Storage Battery 
Company with headquarters in the Peoples Gas & Coke 
Company Building, Chicago, Illinois. 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
Cy Peagtice: : 

n S mutual exchange of ideas among the men prominent 
in the field there will result a better understanding End solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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INDIRECT ILLUMINATION OF CARS. 


It is unfortunate that the dining cars of the new Santa 
Fe de-Luxe train described in another part of this issue 
were not provided with a properly designed system of 
indirect illumination, as this is the first public attempt 
at indirect illumination of railway cars. It is a big step 
in the right direction, and is worthy of our special at- 
tention. 

As the car is finished in a rich dark mahogany its co- 
efficient of reflection is practically nil. The management 
says that it was not their intention to light the car entire- 
ly by the indirect system, but rather that the indirect 


‘fixtures were supplied simply to properly light up the 


ceiling of the car. There have been a number of beau- 
tiful diners recently put into service on other roads how- 
ever, the ceilings of which are of a light cream color hav- 
ing an excellent co-efficient of reflection. We certain- 
ly regret that the first practical demonstration of indirect 
illumination of railway cars should be made in a car so 
poorly designed for that type of illumination. 

The new cars built by the Pennsylvania Railroad Co. 
with the quarter deck eliminated which have an arched 
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roof would, if properly decorated, be most admirably 
adapted to this type of illumination, and it is to be hoped 
that at least an experimental installation of indirect 
pr raGeD in this type of car may be made at an early 
date. 

Notice has just come to hand of a new private car on 
the Frisco line which has been equipped with indirect 
illumination and we shall publish a full description of 
this in the February issue. 

CAR VENTILATION. 

There is probably no other problem with which the 
passenger departments of the various railroads have 
been working with so little satisfactory result as the 
ventilation of dining and sleeping cars. The inefficiency 
of the old deck sash ventilator is well known and to 


‘increase its effectiveness, there have been developed 


numerous types of suction ventilators, which, while the 
car is in motion greatly increase the current of outflow- 
ing air. . 

These as far as they go are excellent, for they remove 
the foul vitiated air in the roof of the car en route. They 
are entirely inoperative, however, when the car lays at 
terminal points before making its run as is customary 
with a great many trains. 

Another serious objection to this system is that 
while it provides excellently for the removal of air, it 
makes no provision whatsoever for the introduction of 
air to replace the air removed, it being assumed that 
there will be sufficient leakage through windows to 
balance the ventilator output. Actual operation of 
these ventilators, however, especially on diners, shows 
that the system is wrong, for much of the incoming 
air comes from dusty vestibules and foul toilets. 

The most logical system of car ventilation is one in 
which both inlet and outlet are controlled, but one in 
which the intake of air is controlled and the outlet dis- 
regarded is far superior to the reverse situation which 
generally exists in most of the modern systems. 

The new ventilation equipment of the Santa Fe de- 
Luxe train described in another part of this issue, is the 
first practical application of this principle in railway car 
ventilation. Air is taken directly through the roof of the 
car and passed through an air washer which entirely re- 
moves all dust and cinders and cools the air to a com- 
fortable degree. This ventilating equipment is intended 
primarily for use on crossing the hot desert plains of 
New Mexico, and accordingly no heating provisions are 
made in connection with the system, This does not, 
however, in any way alter the ventilating feature of the 
equipment as an installation of steam heating coils could 
readily be made over which the washed air, might be 
passed. 

Numerous objections to the equipment described 
are at-once evident, chief among which is the heating 
feature, but this installation is at least a hopeful indi- 
cation for the future. And it is most devoutly hoped 
that there will ultimately result a proper ventilation 
of coaches and diners and an individual berth ventilat- 
ing system for Pullman cars. 


VARIABLE SPEED ALTERNATING-CURRENT 
MOTOR. 

Practically the one objection counteracting the many 
advantages of the alternating-current motor over the 
direct-current type is its lack of speed adjustment 
which has been so highly developed in the direct-cur- 
rent type. 

The paper by Mr. G. A. Maier, recently presented 
before the American Institute of Electrical Engineers, 
which is abstracted in this issue, throws some interest- 
ing light on this big problem. Mr. Maier gives a 
resume of all of the systems devised up to the present 
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time for varying speed of any alternating-current mo- 
tor, whether theoretical or practical. It is the first 
comprehensive statement of the situation, so that as 
such, it should receive the careful consideration of all 
electrical men interested in motor operation. 


ASSOCIATION NEWS. 

The December meeting of the Executive Committee of 
the Association was held December 20th, 1911. Present, 
F. R. Frost, C. J. Causland,.F. E. Hutchison, A. J, Kar- 
relly, C. R. Gilman, E. W.-Jansen, L. S. Billau, H. C. 
Melloy, J. Andreucetti. Twenty-five applications for 
membership were passed upon. It was decided to give 
more importance in future meetings to the matter of elec- 


trification of steam railroads than has been done in the. 


past, and it was also decided to extend a personal invi- 
tation to certain railroad men prominent in the develop- 
ment and operation of electrified sections. 

Chairman of the various Committees will be invited to 
attend the next meéting of the Executive Committee to 
receive instructions as to definite program to be followed 
out in their Committee work for the ensuing year. 

Blanks conforming to the report of Committee on Ac- 
counts and Reports have been prepared and will be furn- 
ished to senior active members at an early date. It is es- 
pecially requested that whenever any information as to 
cost of car lighting is supplied a foreign road it shall al- 
ways be made to conform to the blanks as recommended 
by the committee. 

Additional blanks will be gladly supplied on request by 
the RAILWAY ELECTRICAL ENGINEER. 


CAR LIGHTING CLUB. 

The December meeting of the Car Lighting Club was 
a joint meeting with the Chicago Section of the [llumi- 
nating Engineering Society, and Mr. C. W. Bender, Com- 
mercial Engineer of the National Electric Lamp Asso- 
ciation, gave a talk on the “Drawn Wire Mazda Lamp.” 
Mr. Bender’s talk is given in another part of this issue, 
suffice to say here that Mr. Bender covered the subject 
in a clear and comprehensive manner, and in plain every- 
day English without the flourishes brought the rather 
difficult subject of the economics of Mazda lamp opera- 
tion, down to a point where it could be readily understood 
by the layman. 

In the discussion that followed, Mr. Gilman asked 
about the relative merits of the 30 volt and 60 volt drawn 
wire lamps for train lighting. Mr. Bender said, that as 
far as lamps were concerned, there was little to choose 
between them, but that 60 volts for head-end system was 
a more practical one. Either one, however, is to be pre- 
ferred to the 110 volt system. The matter of theft of 
the tungsten lamps was considered and found to be the 
cause of a surprisingly large percentage of the necessary 
lamp renewals. This was an argument strongly in favor 
of the 30 and 60 volt systems, as one or two experiences 
of a thief placing a low voltage lamp on 110 volt circuit 
will soon convince him that there is something wrong 
and he will not be apt to repeat his thievery. With a 
110 volt system, however, he would obtain an expensive 
lamp which would suit his purposes entirely. 

Mr. A. J. Farrelly made an interesting announcement, 
that the Northwestern and the Northern Pacific Rail- 
roads have just decided to adopt the 60 volt system as 
a standard for train lighting. These two railroads are 
the last of the Harriman lines to change to the standard 
voltage, and this announcement is welcomed by all advo- 
cates of the standard system. 

The next meeting of the Club will be held Wednesday 


evening, January 24th (note the change in date), and an ° 


old fashioned Car Lighting Club meeting is planned. 
Subject of the evening is to be “Troubles and How to 


ELECTRICAL ENGINEER 


Vol. 3, Nome 


Shoot ’Em.” Mr. Geo. B. Colegrove and H. G. Myers 
will open the discussion and everybody is expected to 
come loaded with troubles. 


At this meeting the annual election of officers for 1912 
will be held. 


SMOKE ABATEMENT AND ELECTRIFICATION. 

The committee appointed last summer to make a 
thorough investigation of the problem of smoke abate- 
ment and electrificataion of railways terminating in 
Chicago made their first progress report last month. 
The work done by this committee is reviewed in an 
address by President Wheeler of the Chicago Associa- 
tion of Commerce at a recent dinner, the following of 
which is an abstract: 

“Jointly with the analysis of smoke and its effect, 
inquiry is being instituted into the possibility of elec- 
trification. Already a survey has been made to ascer- 
tain the trackage which must be considered within the 
city, aggregating 600 miles of first and second main 
track and 1,700 miles of sidings, yards, etc. To this 
must be added 1,258 miles of track in the smoke zone, 
giving some conception of the magnitude of the prob- 
lem, the cost and feasibility of which the committee 
has set itself to ascertain. 

“This great survey has for its object a triple pur- 
pose: first, to ascertain by complete co-operation of 
all the railroad lines how many locomotives may be 
cut out of service within the city limits by an agree- 
ment for the joint use of motive power; second, how 
much through freight may be diverted around the city; 
third, cost and feasibility of electrification. 

“Our investigation is of international interest, for 
nowhere does a parallel situation exist. Here may be 
studied scientifically, under the most favorable cir- 
cumstances, an evil which has troubled the world for 
centuries. Here may be studied a railroad terminal 
proposition which for magnitude with respect to track- 
age and motive power is unequalled.” 


CAR LIGHTING CLUB CONTRIBUTIONS. 


We are pleased to acknowledge receipt of numerous 
contributions toward the expenses of the Car Lighting . 
Club for the year 1911-12 as follows: 


Adams Bagnall:Klec.Co. >... 7 $2.50 
Adams & Westlake. irs). oo .53.0). on 5.00 
Beattys, W.0H.,. [rjack Gke. a: ee 1.00 
Bender, Co Wits i). saint bes Oni 5.00 
Central Hlec) Covew28 il. er 5.00 
Consolidated Ry. Elec. St. & Equip, Comma 5.00 


Delta’ Stars Elec.~Co -2s.0.4. 6 5.00. 


Diehl MigrCoe. e.0otsig is tela 5.00 
Edison Storage Battery, Co... :.. 45 eee 5.00 
Elec.. Storage Battery Co: cin 4im eee 5.00 
Parrelly, Avs [ea va sod ca ics ee eee 5.00 
Géneral-Elec. “C62 0.4.0 . ie stk ae 5.00 
Gilmarty-Ga Rive arin 2 Br cle 3.00 
Gould: Coupler: Co... 2. ek 5.00 
Hutcitison,” B.oEi.. 2 ice eke ee 3.00 
Jansen Foe Weta Bae ee) ee 3.00 
Kerite Ins,:.Wire & GCablecCo. 2.4... 2 eee 5.00 
Macbeth Evans: Glass Co. “2540, ene 5.00 
Pyle. Nat. Elec: Headlight Coe yep eee 5.00 
Railway Electrical Engineers oy 42s 5.00 
Safety Car-Htpoée Ete Coit ae ee 5.00 
United States’ Light & Heating Co... ia, 5.00 
VWeesterti< Elec Comer, its. tee ene 5.00 
Westinghouse Elec. & Mfg.Co............. 5.00 
Willard Storayé: Battery G6." Sone ae 5.00 


‘Edward Wray, Secy.-Treas. 


New Santa Fe De Luxe Special 


The popularity of the fast excess fare trains between 
Chicago and New York, and the increasing growth of 
traffic between Chicago and Los Angeles has induced the 
Atchison, Topeka & Santa Fe Ry. Co., to place in serv- 
ice one of the finest trains ever run West of the Missis- 
sippi, the Santa Fe de Luxe special. 

As this new train contains some special features in 


specifications of a good reflecting surface. It was not 
the intention of the designer, however, to light the car 
by indirect illumination, “but rather to install an orna- 
mental fixture to provide just enough illumination to 
light up the car ceiling and display a warm art glass 
color through the fixture itself. 

For real illumination of the table, 


however, there is 


Fig. 1.—Interior of Diner Showing New Lighting Fixtures. 


lighting and ventilation it becomes of great interest to 
all Car Lighting men, in fact, it may be said that it 
marks an epoch in the ‘development of railway passenger 
service. 

Although there have been some isolated cases of pri- 
vate cars “being equipped with indirect illumination, and 
air washing equipment this train carries the first public 
application of the indirect system of illumination of rail- 
Way cars, and we believe is the first attempt at an air 
washing system of ventilation. The dining car, however, 
is the only car of the train equipped for indirect light- 
ing. It carries seven large bowl fixtures in the upper 
deck and a small table lamp over each of the ten tables 
in the car as shown in the accompanying illustration. 

The upper deck fixture consists of a large inverted 
art glass bowl mounted in an ornamental cast brass 
frame supported from the ceiling by three solid rods. 
The usual chain support of this type of fixture when in- 
stalled in auditoriums and offices is out of the ques- 
tion on account of the motion of the car. Inside the 
inverted art glass bowl is mounted a large Holophane 
reflector and three 15 watt lamps are placed on a 
special socket tripod support. 

The car is decorated in rich dark mahogany which 
is very beautiful but does not conform in any way to the 


. 


an individual table lamp placed on each of the ten tables. 
A 25 watt tungsten lamp is mounted in a beautiful fix- 
ture harmonizing with the main upper deck fixtures and 
like them, has a Holophane reflector and art glass for 
decorative effects. 

In respect to the ventilation equipment this train is 
especially unique, and although there may be many 
points wherein the equipment can readily be improved, 
it marks a big step in the right direction. 

The buffet and the dining car are each equipped 
with a Duntley air washer specially designed for rail- 
way service. Of the two, the air washer in the buffet 
car, which is mounted in the baggage compartment of 
that car, was the most accessible so a photograph of 
that is shown. The dining car air washer, however, is 
identical with this one and i is installed in the vestibule. 

The air washer is of special design although it em- 
bodies all of the principles of the standard Duntley air 
washer, and has a capacity of 90,000 cubic feet of air 
per hour, which, assuming 60 passengers, will provide 
a possible ventilation of 1,500 cubic feet of air per hour 
per passenger. This is more than ample. 

The air is drawn through a hood vent in the quarter 
deck as shown in figure 2 “A” and goes directly into the 
air washer where all dust and cinders are removed. The 
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Fig. 2.—Section Through Washer. 
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entire washer is packed in ice so that the current of air 
in passing through the spray of ice water is not only thor- 
oughly cleansed but is cooled very considerably. This 
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mediately below the quarter deck as shown in Fig. 3. 
There is no provision made for heating the air as re- 
ceived from the washer, it being the intention of the 
management to operate this system only in the summer 


Fiz. 3.—Air Washer. 


time to provide some degree of comfort to the traveler 
in passing through the hot arid desert lands. 

The detail construction of the air washer is _ best 
shown by Fig. 4. A 1-3 h. p. motor operating at 1,200 r. 
p. m. is mounted on a vertical spider supported in the 
center of the washer. It is direct connected to ventila- 
tor fan having a compound set of blades. A rheostat in 


Fig. 4.—Interior of Buffet Car Showing Ventilators in Quarter Deck. 


cleansed and cooled air is then forced through ventila- 
tor duct “B,” which is about 5 inches x10 inches in sec- 
tion and leads to ventilators in the buffet car placed im- 


the motor circuit is provided for starting up this fan, but 
this is hardly necessary, and in fact has seldom been 
used, As the motor speeds up water is drawn upward by 


~ 


' water surface reaches the height of slot “B,’ 


' be taken in handling. 
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centrifugal force over the slightly tapering surface on 
the inside of pipe “A.’’ When this creeping of the 
it is thrown 
outward by centrifugal force in a very fine spray direct- 
ly through the current of incoming air and cleanses the 
air of all cinders and dust. This spray of washing wa- 
ter is ultimately returned, with its collection of dust and 
dirt, to the bottom of the tank where the heavy matter at 
least is deposited in a sludge on the bottom. The en- 
tire washer is packed in ice as shown, and outside the 
ice chamber is a substantial layer of crushed cork which 
prevents excessive melting of ice in hot weather. 

A drain plug is placed in the bottom of the air wash- 
er chamber which permits the collected mud and dirty 
water to pass into the ice chamber, which in turn is 


Title okt Rios BARBER CHAIR 
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6.—Floor Plan of Buffet Car. 


supplied with a drain cock for drawing off both ice and 
washer water when washer is cleaned and refilled. 

On account of the evaporation of the washing water 
the temperature within the washer is lowered consider- 
ably so that if the equipment is operated when the air 
temperature is even as low as 35 degrees, ice will be 
formed in such quantities as to stop the motor. This 
can readily be cared for, however, where it is desired to 
operate this equipment in cold weather by a few steam 
coils in the ice chamber. For purposes of heating the air 
supplied, however, the heater must be so placed that the 
air will pass through it after it has passed through the 
washer. This will materially reduce the humidity of the 
air as delivered at the ventilators which is a desirable 
feature. 


Mazda Drawn Wire Filament Lamps 


Their Use and Economics 


By C. W. BENDER 


In the consideration of the “Mazda” lamp it seems 
hardly necessary to review its history as this has been 
treated in detail many times by worthy authorities. 
On the other hand, it is the intent of this article to 
view the subject from two standpoints, namely, the 
metalography and the most economical efficiency. Al- 
though these two subjects may seem widely separated 
they are in reality closely associated. 

There are four methods of producing pressed fila- 
ments for “Mazda” lamps, of which the Auer or paste 
process has been most generally used in this country. 
The method of procedure is to obtain tungstic acid, 
which is a fine yellow powder, from some one of the 
tungsten ores, as Wolframite or Scheelite. The acid 
is converted into oxide and further reduced by heat- 
ing in an atmosphere of hydrogen to form the pure 
metal which is finally obtained as a dark grey pow- 
der. This powder, together. with a binder, is mixed 
into a plastic state and squirted through a die. The 
product is then heated in an inert gas to drive off 
the volatile constituents of the binding material. 

It has been found that a filament made accord- 
ing to this process is pliable when hot and can be 
shaped into any desired form. When cold, however, 
it is comparatively brittle. which results in more or 
less breakage in the lamps unless considerable care 
Furthermore, filaments made 


by this process are not suitable for lamps intended to 
be used in such service as street railway cars, auto- 
mobiles, marine service, or other service where extra- 
ordinary vibration is present. Therefore, the leading 
lamp manufacturers have expended considerable time 
and money endavoring to perfect a drawn tungsten 
wire that would be suitable for filaments in lamps 
used for such service. 

The “Mazda” lamps as now manufactured by sev- 
eral of the leading lamp manufacturers are furnished 
exclusively with a drawn wire tungsten filament. The 
tungsten metal after being subjected to a certain prelim- 
inary treatment is drawn through diamond dies, each 
drawing reducing the size until the wire is of the 
proper diameter for the filament desired. This wire 
product as now made is perfectly pliable ductile wire, 
which has a tensile strength of several hundred thou- 
sand pounds per square inch. The following table 
shows the results of tensile strength tests on some 
wire taken at random from the product. 

Tensile Strength, 


Size: Diameter. Lbs. per Sq. In. 
100 watt 0.00290 451,000 
60 watt 0.00207 499,000 
40 watt 0.00153 547,000 
25 watt 0.00118 737,000 


It should be understood that, although the drawn 


do 
. 
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tungsten wire as now used in the “Mazda” lamp has 
a very high initial strength, the metal does not re- 
tain this enormous strength after burning. Never- 
theless, although the drawn wire filament loses con- 
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at the end of 
is after a few 


siderable of its strength, it is stronger 
the lamp life than the pressed filament 
hours’ burning. 

High tensile strength. however, is not the. sole 
requisite for a lamp filament. It is equally important 
that the filament be capable of withstanding a certain 
degree of bending stress. In this respect the strength 
of the drawn wire filament also exceeds that of the 
squirted filament. 

It seems probable from results of recent tests that 
the drawn wire filament has a fibrous structure. The 
squirted filament, on the other hand, although fibrous 


Fig: 2. 


to a certain extent, seems to possess to a marked de- 
gree a granular structure. This structural difference 
is no doubt a governing factor in the strength of the 
two quantities. 

The examination of the pressed and drawn wire 
filaments under the microscope reveals an interesting 
change in the structure of the filaments which may 
be best shown by microphotographs of the cross-sec- 
tional fracture. It is rather difficult to get micrographs 
which will show distinctly this structure, due to the 
fact that all parts of the slightly irregular surface 
cannot be brought into sharp focus. 

The following micrographs are illustrative of the 
difference in structure of the pasted and drawn wire 
filaments. In every figure two sections are shown, 
namely, a cross section and a longitudinal section. 


Eidemo- 


Figs. 1 to 3, inclusive, typify pasted filaments. Fig. 1 
represents the filament from a new lamp. Fig. 2 is 
the filament at the end of a forced test, and Fig. 3 
the condition of the filament at the end of a normal 
litertesty 

Figs. 4 to 6, inclusive, are representative of the 
drawn wire filament in the same steps as just de- 
scribed for the pasted type filament. Attention is 
called to the more apparent uniformity of the drawn 
wire filament over that of the squirted filament. 

These micrographs at the present time, beyond be- 
ing interesting, can hardly be said to be of any great 
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material value to lamp manufacturers. With their 
aid, however, as has been the case with other products, 
it is hoped that some valuable information may be ob- 
tained. 

The drawn wire filament permits of being mounted 
in one continuous piece, and it can be mounted sim- 
ilar to that of the tantalum filament, the ends being 
clamped in the leading-in wires, which’ was not pos- 
sible with the pressed filament. The arrangement of 
the two types of filaments for the 25 watt lamp is 
shown in Figs. 7 and 8, Fig. 7 being that of the 
pressed type and Fig. 8 that of the drawn wire type. 

By referring to these cuts, it will be noticed that the 
drawn wire filament lamp has a wider spread of spi- 
der, but the distance between the upper and lower 


Fig. 4. 


support is considerably less. This is an advantage 
for the reason that the filament on the shorter sup- 
port has less tendency to sag than it does on the 
longer one. The sag and interlocking of the filament 
in the pasted type lamp was cause for occasional com- 
plaints. As is evident, the shorter mount obviates 
this difficulty entirely. 

This improved method of support and attachment 
to leading-in wires allows the filament more leeway 
for contraction and expansion. The allowable lateral 
movement is also increased, which movement prob- 
ably has a tendency to better resist sudden jars than 
the rigid connection. This added flexibility has al- 
lowed the use of the “Mazda” lamp in service hereto- 


Fig. 5: 


fore considered the exclusive field of carbon and tan- 
talum lamps. 

As. illustrative of this, “Mazda” lamps with the 
drawn wire filament are being used in street railway 
and interurban cars. Generally five lamps are used in 
series, for such service, and are selected for series 
burning, the 25 watt lamp having an efficiency of 
about 1.40 w. p. c. and the 40 about 1.35 w. p. c. 

The first trial of the 40 watt lamp has progressed 
over 2,100 hours burning, and the results to date show 
58 per cent of the initial number actually burned out, 


Fig. 6. 


although a number of the lamps that should show as 
remaining have been stolen or broken. Taking into 
account those stolen, broken and burned out, the aver- 


age life performance of all lamps shows 984 hours to . 


date of Nov. 21, 1911, while considering only those 
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actually burned out, the average life performance has 
been 1,452 hours. 


A number of installations with 25 watt lamps are 
now being tried out, but none have been in service as 
long as the 40 watt lamps just cited, although as far 
as they have progressed, the indications are that they 
will give at least a performance equal to the 40 watt 
lamp. 


Practically all the 6 volt lamps for automobile light- 
ing are of the drawn wire “Mazda” type, while a very 
large proportion of the 21 to 90 volt range for elec- 
tric vehicles are being furnished in the “Mazda” types. 

Very few train lighting lamps in the 30 and 60 volt 
ranges for steam railway service are of carbon or 
tantalum types. In fact, these two types of lamps 
can now be considered as special lamps only, having 
been superseded by the “Mazda” drawn wire type. 

In addition to stores, offices, theaters and_ street 
lighting, thousands of the “Mazda” drawn wire fila- 
ment lamps are being used for industrial lighting, 
railway machine shops, round house, smith shops, 
foundries and freight yards, and there can be little 


Fig. 9.—Space Diagram. 


justification for the use of any carbon filament lamps 
for any service except in such places where the lamp 
breakage is especially excessive. 

Now that a highly efficient incandescent lamp has 
been produced which will withstand rough service, it 
would appear at first thought as though the goal has 
been reached. Such, however, is not the case. The 
efficiency at which a lamp should operate is a ma- 


terial factor from the most economical performance 


standpoint. 

A few words of explanation as to what may ordi- 
narily be expected in the performance of a lot of 
lamps will assist in understanding the details of the 
method of arriving at the best efficiency. 

Suppose we put up an installation of one hundred 
lamps, starting with a certain initial wattage, say 40, 
giving a certain initial candle power, say 3%, at a 
corresponding efficiency of 1.25 w. p. c. As these 
lamps continue burning, the candle power will slowly 
decrease. During the first few hours, probably none 
of the lamps will burn out. Then with a gradually 
increasing rate they will fail. When the lamps have 
finally reached some low percentage of their initial 
candle power, say 60 or 50 per cent, there will be but 
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one or two lamps left. Those that are left will be of 
such a low candle power that they might be econom- 
ically discarded. Depending upon the conditions of 
service for which lamps are to be used, there might 
be some point earlier than the ultimate burnout at 


Fig. 7. Squirted Type. Fig. 8. Drawn Wire Type. 


s 
which it would be desired to discard the lamps. For 
instance, if a very uniform illumination is desired, 
any lamp which reaches, say, 80 per cent of initial 
candle power, might be discarded and replaced by a 
new one. In this case, we would call 80 per cent 
initial candle power the smashing point, or point at 
which the lamp is to be replaced. In most installa- 
tions, however, the smashing point would be governed 
by the ultimate life of the lamps, that is, they would 
be left in circuit until they had all burned out. In 
this case, the smashing point would not depend upon 
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Fig. 10.—Curve of Lamp Economics. 


any economical considerations, but would be governed 
by the quality of the lamp. 

Suppose we assume that lamps were to be left on 
circuit until the end of the ultimate life. The total 
cost of producing light under these conditions would 
be composed of two elements, the cost for energy, 
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and the cost for renewals. The cost for energy would 
depend directly upon the w. p. c. at which the lamps 
were burned, that is, if the lamp consumes 1 w. p. c 
it will use 1 watt-hour in giving 1 candle-hour, and 
a certain expense would be entailed. If the lamp 
consumes 2 w. p. c. it will use 2 watt-hours in giving 
1 candle-hour, and the expense will be doubled, sim- 
ilarly if it consumes 3 w. p. c., the expense would be 
tripled. Plotting energy cost per candle-hour against 
Ww. p. c. we have a straight line rising at a uniform 
rate. Now, as to the part of the total cost of light 


which we have termed renewal expense. 

A “Mazda” lamp burning at 3 w. p. c. would live 
an indefinite time, hence the renewal expense per can- 
dle hour would be practically nothing. At 2 w. p. c. 
the life of the lamps would be considerably shorter. 
Hence the renewal expense per candle-hour would be 
somewhat-increased. At 1 w. p. c. the life would be 
still more shortened and the renewal’ expense would 
again be considerably increased. Below 1-w. p. c. 
this curve would rise very steeply... We cannot con- 
ceive of a lamp operated at such a high efficiency that 
it gives light for no energy at all, but if such were 
possible, the life of the lamps would be infinitely short 
and the renewal expense would be infinitely great.. 

The relation between renewal expense per candle- 

hour and w. p. c. might be illustrated graphically by 
Figure 10. The total cost of producing 1 candle- 
hour at any efficiency would then be the sum of the 
compounding ordinates to the straight line and the 
curve IJ. It will be noticed that at some operating 
efficiency, such as 1.13 w. p. ci in the diagram, the 
total cost per candle hour is a minimum under the 
conditions assumed, that is, allowing the lamps to 
run to their ultimate life, 1.13 w. p. c. would then be 
the best efficiency of burning. It is, of course, evident 
that some definite price of lamps and some definite 
rate for energy must be assumed to definitely locate 
these curves, for depending upon the price of lamp 
and rate for energy the curves will move up and down 
relative to one another, and the point of best effi- 
ciency would move toward the right or the left, 
for any conditions of burning, such as we have above 
assumed, and any fixed price of lamp and rate for en- 
ergy have a point of best efficiency which is definitely 
fixed. 
‘It will. be noted that the curve of total cost is 
rather flat at its lowest point, or in other words quite 
a considerable range of variation in efficiency would 
not entail a very great increase in the total cost of 
light. 

If we should locate the points F and G, correspond- 
ing to a cost 1 per cent greater than the minimum 
cost, any efficiency between F and G would not entail 
more than 1 per cent increase above the normal cost. 


Let us now assume that we should trim the sheet. 


along the total cost curve, cutting off the upper por- 
tion. The upper edge of this sheet would then rep- 
resent the total cost curve for the given conditions. 
Suppose now that some conditions should be encoun- 
tered under which it would be desired to burn the 
lamps only to 80 per cent initial candle power, for in- 
stance. Under this condition, the energy expense per 
candle hour would be slightly decreased, owing to 
the somewhat higher average efficiency throughout 
the life to 80 per cent. The renewal expense would 
be somewhat increased due to the fact that some of 
the lamps would be discarded before they had actu- 
ally burned out, 


Regardless of the actual magnitude of these two 
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shape very similar to that shown on the diagram. 
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components, the total cost curve would still have a 


It 
would have a minimum point and there would be a 
given range in efficiency over which the total cost 
would not be increased more than a given percent- 
age. If we should now make up a large number of 
these curves, say for every 1 per cent in smashing 
point from 90 per cent down to 60 per cent, and should 


then stand these sheets of paper up along side each — 


other, the top edges would form a surface. 


This @ 


surface would then show the variations in total cost — 


which would be occasioned by variations, not only in 
efficiency, but also in smashing point. 
graphs which you have were taken from a solid block 
built up in this manner. 
front edge are exactly similar to those shown on the 
diagram, that is, their minimum points, show the best 
efficiency for any given smashing point. This model 
was made up for 40 watt “Mazda” lamps, considering 
a list price of 70c and an energy rate of 10c per 
kw.-hr. The points F and G on the diagram at a 
cost 1 per cent greater than minimum are represented 
on this model by the curve FG. Similarly, a curve 
MN represents cost 2 per cent greater than the min- 


The photo- — 


The curves parallel to the — 


imum. If lamps are operated at an efficiency and to a _ 


smashing point which would be represented by some 


point within the area FG, it will be noted that the © 


light will be produced at a cost not more than 1 per © 


cent more than the minimum. Assuming a 70 per 
cent smashing point, that is, that lamps will be dis- 
carded after they have reached 70 per cent initial 
candle power, it will be seen from the photograph that 


the efficiency of the lamp could be varied between the ~ 


limits 1.0 and 1.13 without entailing a cost more than 
1 per cent greater than minimum. Light would be 
produced at an absolute minimum cost when the effi- 
ciency and smashing point are such as is represented 
by the very lowest point on the surface of the model. 
The two curves AB and CD are drawn on surface so 
that they will pass through this bottom point, which 
you will see is at 72 per cent smashing point and 1.07 
w. p. c. Operation to a given smashing point would 
be represented by a curve parallel to the front plane. 


Any curve so drawn would have a minimum at a cer- _ 


tain w. p. c. The curve AB is drawn through all 
such minimums. Depending upon the smashing point 
to which it is desired to operate lamps, it is then seen 
that the best efficiency varies from about 1.03 to 1.22 
W. p. c., with considerations of absolute minimum cost 
very much in favor of the higher efficiencies. 

In. carbon filament lamps the filament conforms 
somewhat to the shape of the lamp bulb and the 
normal blackening from long life is distributed very 
uniformly over the entire bulb. Consequently the 
reduction factor changes only a very little with ser- 
vice and the total light flux veries approximately in a 
direct ratio to the mean horizontal candle power dur- 
ing the normal life. 

When the mean horizontal in 


candle power 


straight sided bulb lamp has reached 80 per cent ini-— 


tial value, the mean spherical candle power will have 


reached approximately 80 per cent of its initial value, 7 


also, 

This, however, does not hold good with the “Maz- 
da” lamp, when the filament is in one continuous 
piece and is mounted on a spider similar to that of 
the regular tantalum lamp, for the effect of service 
is to darken the bulb in a distinct band about the 
horizontal projection of the wire of the filament, due 
to the relatively short length and to the proximity 
of the filament to the side of the bulb. This distribu- 
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tion of blackening serves to reduce the mean hori- 
zontal candle power. The reduction in mean horizon- 


-tal candle power results only in part from the absorp- 


tion of light by the dark band, as a part of the re- 


duction -is due to the fact that some of the light 


that would normally pass through the bulb in a hori- 
zontal direction is reflected from the sloping sides of 
the bulb through the tip of the lamp. The mean 
spherical candle power, therefore, does not decrease 
nearly as much as does the mean horizontal candle 
power and consequently the change in mean _hori- 
zontal candle power with service can be no criterion 
of the real lamp performance, since light is reflected 
through the tip end of the lamp as it becomes old. 
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The mean lower hemispherical candle power does 
not decrease as much as either the mean horizontal 
or mean spherical. Therefore, in order that the “Maz- 
da” lamp may show the same percentage deprecia- 
tion in mean spherical candlepower as the carbon 
lamp, it should be run to approximately 75 per cent 
mean horizontal rather than to 80 per cent. Since 
80 per cent of the initial candle power is on the flat 
part of the life curve it follows that the difference 
in life between 80 per cent and 75 per cent would be 
nearly 20 per cent additional to the life. Therefore, 
it would be unjust to base the performance of the 
“Miazda” lamp on the life to 80 per cent mean hori- 
zontal candle power as with the carbon filament lamp. 
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Shop Series 9—New Orleans Great Northern Ry. 


It is fréquently harder to design and construct a small 
project with any very great degree of economy, relative- 
ly, than it is a large one, but the locomotive and car re- 
pair shops of the New Orleans Great Northern Rail- 
road at Bogalusa, La., are a sufficiently good example 
of such a result as to warrant special reference. 

The location of these shops is about 70 miles north 
of New Orleans on the main line of the railroad, the 
shops being directly opposite the passenger station at 
Bogalusa, thus making inspection of through passenger 
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nating current at 2,300 volts is brought into a substa- 
tion and transformed to 460 volts for the motors and 
arc lamps and to 110 volts for incandescent lighting. 
Allis-Chalmers three-phase induction motors are used 
throughout and Western Electric arc lamps are installed 
in yards and buildings. With a few exceptions, group 


drive is used for all machines. 
Sub-Station. 

The power plant consists of a transformer house, is a 
concrete building 16 ft. square, 


located between the 


Fig. 1.—Layout of Shops. 


trains convenient. The layout of these shops is espe- 
cially noticeable because of the logical arrangement. For 
example, locomotives coming onto the turntable, pass di- 
rectly over the cinder pit, and when leaving they pass 
the water crane, sand house, oil house and coal pockets 
in order given. The coal pockets have aprons on both 
sides, thus allowing locomotives to be coaled on either 
the main line or the siding. 
There is no generating station at these shops, electric 
power being purchased from The Great Southern Lum- 
ber Co., about one-half mile away. Three-phase alter- 


round house and the erecting shop. In this building are 
three 75-K.W. Westinghouse single-phase 2,300-460 volt 
power transformers connected in delta and a small three- 
phase 2,300-110 volt transformer for the incandescent 
lamps, together with the switchboard. 

The incoming line is equipped with lightning arresters, 
choke coils and disconnecting switches, and is controlled 
by 2 separate, automatic overload release oil switches. 
One of these switches is for light and the other for pow- 
er, and they are both on a single slate panel with integrat- 
ing and indicating watt-meters, ammeters, voltmeter and 
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a power factor meter. From the transformers the low 
tension wires are carried overhead to the distributing 
panels in the shop tool room. : 

These ranels contain a voltmeter, ammeter and multi- 
ple point switches for both instruments in order that the 
current and potential of any. circuit may be read at any 
time. Each motor in the shops is controlled by a start- 
ing compensator and protected by fuses when starting. 
When running, both fuses and automatic circuit break- 
ers with no-voltage release coils are in circuit. 

Shop Layout. 

The arrangement of these shops is such as to provide 
terminal, facilities as well as for. general —re- 
pairs. There are five main buildings and _ seven 
smaller ones and sheds, and each department. is 
laid out so as to allow for 100 per cent extension with- 
out interfering with other things. The yards and build- 
ings are served by standard gauge tracks, the locomotive 
and coach shops being served by a series of ladder tracks 
which will later be superseded by a transfer table run- 
ning between the two buildings. Most of the buildings 
are of reinforced concrete. 

The main buildings comprise the Locomotive Shop 
with its auxiliary shops, the Coach Shop, the Engine 
House, the General Storehouse and Office Building, and 
the Locomotive Coaling Plant. Besides these there are 
the Oil Storage House, Lavatory Buildings, Transform- 
er House, Storehouse and Pits. 

In addition to the locomotive and car repairs, this shop 
is equipped to handle the repair work on locomotives, 
log rollers, cars and skidding machines of the Great 
Southern Lumber Co. At present the plant has facil- 
ities for handling 50 standard locomotives, 20 geared 
locomotives, 10 steam log loading and skidding machines, 
and 5 steam log loaders; also, repairs on 3,000 freight 
and logging cars and 30 passenger cars. 

Locomotive Shop. 

The locomotive department includes the erecting, ma- 
chine, forge and boiler and tank shops in one building 
176 ft. long by 120 ft. wide, with a wing at the west end 
66 ft. wide by 110 ft. long. The forge shop occupies this 
wing, together with the tool room. There are eight con- 
crete engine pits in the erecting bay, spaced 22 ft. on cen- 
ters. The steel columns of the building are designed to 
carry a 100-ton crane, but a 5-ton hoist is the only one 
now installed. This shop is unusually well lighted and 
ventilated. 

The machine tool equipment is sufficient for more than 
present needs, and the layout is such that work will pro- 
gress through the shops with the minimum amount of 
handling. The tools in the machine and boiler shops are 
divided into 3 groups, each driven by a 40-h. p. induc- 
tion motor mounted on a column of the building by a 
steel bracket. The line shafts are so arranged that in 
case of motor trouble each section may be coupled to 
the next section and the principal tools operated tem- 
porarily by the other motors. 

One of the groups includes lathes, driving wheel press, 
shapers, milling machines and drill presses. A second 
group takes in planers, boring mills, slotters, grinders, 
etc. The third group comprises the boiler and tank shop 
machinery, pressure pump for shop water supply, etc. 
The machinery in the tool room is driven by a separate 
5-h. p. motor, but provision is made for attaching to the 
forge shop line shaft in case of necessity. 

A number of jib cranes are provided for stripping and 
assembling locomotives, and similar cranes of from 1 to 
4 tons capacity are located near all of the heavier ma- 
chine tools. These are Whiting cranes equipped with 
Yale & Towne hand operated hoists. The 5-ton elec- 
tric traveling hoist in the erecting bay is equipped with 
three-phase 460 volt motors and controlled from the 
floor. The tools in the forge shop are driven by a 30- 
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h. p. induction motor and are served. by two Whiting 
4-ton post cranes. ; 
Locomotive Dept. Tools. 


TABLE I. 


Machine Shop. 
One 84-in. Niles double driving wheel lathe. 
One 38-in. x 16-ft. engine lathe. 
One 24-in. x 16-ft. Le Blond engine lathe. 


Fig. 2.—Erecting Bay of Locomotive Shops. 


Two 18-in. x 10-ft. Le Blond engine lathes. 

Two 16-in. x 8-ft. Le Blond engine lathes. 

One 2 x 26-in. Pratt & Whitney turret lathe. 
One 42-in. Niles vertical boring mill. 

One 24-in. Acme crank shaper. 

One No. 2, Le Blond universal milling machine. 
One 30 x 30-in. x 8-ft. planer. 

One 48 x 48-in. x 24-ft. Pond 3-head planer. 
One 36-in. Aurora drill press. 

One 24-in. Aurora drill press. 

One 5-ft. Niles semi-universal radial drill. 

One 20-in. “D” Standard dry grinder. 

One 84-in. Niles hydraulic wheel press. 

One 18-in. Bement slotter. 

One 23% x 32-in. Bement No. 0 horizontal boring mill. 
One 16 x 5-in. Universal turret lathe. 


Fig. 3.—Locomotive Machine Shop. 


One 35-ton portable hydraulic rod bushing press. 
One 2-in. bolt cutter. 

One 2-in. Acme 6-spindle nut tapper. 

One 21-in. drill press. 

One 225-cu. ft. power driven air compressor. 
One 8 x 10-in. Deane triplex power pump. 

One 48 x 6-in. Pond grindstone. 
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One 3% x 8-in. portable cylinder boring bar. 
One 26-in. portable valve seat rotary planer. 
One 12-in. spiral belt lacing machine. 
Boiler and Tank Shop. 

One No. 2 L. and A. double punch and shear. 
One 34-in. x 10-ft. Niles plate bending rolls. 
One 10-ft. Niles plate flanging clamp. 
One 4-in. Cox pipe-thread and cut-off machine. 
One large blower. 

Flue Shop. 
One Otto flue cleaner. 
One pneumatic flue welder and scarfer. 
One 14 x 15-in. coke furnace for flue welding. 
One vertical, revolving flue rack. 
One No. 6 Fox flue cutter. 

Forge Shop. 
One 2-in. Acme bolt head and forging machine. 
One 24 x 5-in. coke furnace for bolt header. 
One 500-lb. Beaudry power hammer. 
One 30 x 7%-in. coke furnace for power hammer. 
One No. 11 Buffalo Blower. 
One 14 x 5-in. coke furnace for case hardening. 
Two face plates. 
Nine railroad forges. 
Two frame fires. 

Tool Room. 
One 18-in. P. & W. improved tool room lathe. 
One Yankee “P. O.” twist drill grinder. 
One Blount wet drill grinder. 


Car Shops. 

The coach shop is 161 ft. long by 91 ft. wide with 
track doors on both sides, thus making it possible to 
make all of the tracks run through at a later date if de- 
sirable. A 50 ft. section is partitioned off by an 8 inch 
concrete wall, at the east end, for the wood working 
machinery, and one track runs into this room. At the 
west end of this building a space 20 ft. wide is parti- 
‘tioned off and divided into 3 rooms 30 ft. long for brass 
finishing, paint supply and upholstering rooms. The 
main central portion 90 ft. by 90 ft. contains 4 tracks 
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operated by a 40-h. p. induction motor mounted on over- 
head platforms. 


Car Department Tools. 
TABLE II. 
Car Wheel Shop. 


One No. 2 Niles double axle lathe. 

One 42-in. car wheel borer. 

One 300-ton hydraulic wheel press. 
Woodworking Shop. 

One 36-in. Fay and Egan rip saw. 

One 16-in. double arbor universal saw bench. 

One 36-in. Greenlee automatic cut-off machine. 

One vertical automatic hollow chisel mortising machine, 

One Fay & Egan variety wood worker. 

One Fay & Egan double spindle shaper. 

One 15 x 8-in. Berlin open side moulder. 

One horizoneal car tenoning and gaining machine. 

One Fay & Egan planer nad smoother. 

One 36-in. F. and E. band saw. 

One 18-in. F. and E. speed lathe. 

One 40 x 6-in. Pond grindstone. 

One Fox bench wood trimmer. 


Round House and Stores. 


The engine house is planned to allow of extension 
enough for about 20 stalls, though but 4 are now in place 
and the building quite small. It is 82 ft. wide with a 
70 ft. turntable at the center point, the space from wall 
to table being also 70 ft. 

Two of the four concrete engine pits are connected by 
a driving wheel pit in which wheels are handled by 
means of a traveling pneumatic jack of the telescoping 
type. The smoke jacks are of Vitribestos, quite large, 
and suspended from the roof purlins by heavily asphalted 
iron rods. A wide central monitor in the roof provides 
both light and ventilation. 

The main storehouse is 121 ft. by 61 ft. and is of rein- 
forced concrete and slow burning wood construction 


Fig. 4.—General 


on 20 ft. centers and is used as the coach repair and 
painting shop. 

Freight car repairing is done just west of the .ocomo- 
tive shops on the tracks running to the coach shop. The 
climate of southern Louisiana is such that work may be 
done out. of doors most of the year. Between the 
tracks here are erected a series of umbrella sheds for 
the protection of material and workmen in case of 
storms. These sheds vary from 100 ft. to 250 ft. in 


length. 


The tools required for car wheel work are located 
in one corner of the wood-working shop and comprise 
a car wheel borer, double head axle lathe, hydraulic 
wheel press, etc. The wheel storage platform is locat- 
ed just outside the building with a depressed track, ad- 
jacent, for loading and unloading’ wheels. 

The line shafting in the car shop is supported from 
the roof trusses by 4 inch by 12 inch latticed wood 
struts. The machinery is divided into 2 groups, each 


View of Shops. 


with a corrugated iron roof. A space 30 ft. long at the 
north end of this building is partitioned off and divided 
into rooms suitable for offices for the master mechanic, 
clerks and storekeeper, and as storerooms for station- 
CLV cece 

The balance of the building constitutes the main store- 
house for the storage and handling of the general sup- 
plies required for the operation and maintenance of the 
railroad. The floor is 4 ft. above the tracks for con- 
venience in loading and unloading, and an inclined run- 
way or ramp at each end of the platform provides easy 
access to grade for trucking. A canopy over the plat- 
form protects the men and material from bad weather. 

The coal storage bins are of steel in a wood structure 
244 ft. long and have a capacity of 300 tons. A 40-h. p. 
induction motor pulls the cars up the incline and the ar- 
rangements are such that a loaded car weighing 150,000 
Ibs. can be hauled up at the rate of 30 ft. per minute. 
The bunkers are equipped with 4 steel aprons, two on 
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each side, so coal may be dropped by gravity into ten- 
ders on either track. 

The oil storage tanks are of concrete lined with metal, 
and the combined capacities of the five are 23,000 gal- 
lons. Each is provided with a hand pump and a galvan- 
ized iron sink. The sand house is of wood, 15 ft. by 30 
ft., and bins for both wet and dry sand are provided. 
Lighting and Yards. 

Arc lights operated from the 2,300-460 volt trans- 
formers are installed in the principal buildings and 
throughout the yards. There are about 30 of these, of 
which one half are in the locomotive shop, three in the 
engine house and the rest in the yards. By using 460 
volt lamps they may be operated from the power circuits 
and the wiring simplified. For protection from short 
circuits, these lamps are provided with double-pole cut- 
outs at connections to mains. The arc lamps in the en- 
gine house are arranged for connecting direct to con- 
duits by tapping holes in the tops, the conduit forming 
a hanger. : 

The lighting throughout the balance of these shops is 
by incandescent lamps on drop cords and adjustable 
bench fixtures, there being over 200 installed. At a 
large number of places extension plugs and receptacles 
are provided to allow extra lamps to be used. All wir- 
ing is placed in conduits for protection from the cor- 
rosive action of fuel gases. 

The general arrangement of the buildings with rela- 
tion to each other and to the transformer house is in- 
dicated by the layout here shown. A “Y” track is lo- 
cated in the northwest corner of the yards for turning 
coaches that are too long for the turntable. This turn- 
table is of the deck type, 70 ft. long, and has a capacity 
of 180 tons. It is hand operated now but a motor may 
be installed later. The storm sewer system is designed 
to carry off all water from roofs, turntable, cinder and 
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wheel pits, the yard areas being taken care of by open 
drains. The sanitary sewer from the lavatory has a 
separate lead to the city sewerage system. 


Miscellaneous. 

A striking feature of these shops is the evident atten- 
tion paid to appearances and the harmonizing of the 
building designs and coloring with the landscaping of 
the town of Bogalusa and vicinity. These shops, with 
their red roofs, gray walls and white woodwork, sur- 
rounded by evergreen forests, present an unusually at- 
tractive appearance. It should be a pleasure to live and 
work amid such surroundings, and with a proper spirit 
on the part of the management there should be no labor 
trouble there. 

Water for shop purposes is piped from the plant of the 
Great Southern Lumber Co., nearby, where 5 pumps 
and an elevated tank are installed. The regular pressure 
is 45 lbs., but it can be increased to 100 lbs., in case of 
fire. The yards are well equipped with mains and hy- 
drants, and hose racks containing 50 ft. of hose are lo- 
cated throughout all of the buildings. Drinking foun- 
tains are placed in all of the principal buildings. 

Compressed air for shop purposes is supplied by an 
Ingersoll-Rand compressor of 275 cu. ft. capacity. This 
is belt-driven by a'50 h. p. induction motor and delivers 
air at 100 lbs. pressure to a large storage reservoir ‘on 
the roof trusses. From this the air is piped to valved 
air outlets in the locomotive, forge and coach shops and 
engine house, and to valves along the freight car repair 
tracks. 


The engineering and construction of the complete plant 
was done by The Arnold Co., of Chicago, and the writer 
hereby extends his thanks to Mr. P. L. Battey, chief 
engineer railway shops department, for his kindness in 
furnishing the data upori which this account is based. 


The problem of providing a practical alternating cur- 
rent motor, the speed of which can be adjusted to suit 
the conditions of service at the will of the operator is 
one which interests both the electrical manufacturer and 
the operator of machine shops or factories to which 
alternating current may be advantageously supplied. 

On December 8th, Mr. Gus. A. Maier presented a 
paper before the 266th meeting of the American Insti- 
tute of Electrical Engineers in New York. The paper 
is. the first comprehensive statement of the development 
of the variable speed feature of the alternating current 
motor, and as such should receive the very careful con- 
sideration of all concerned. 

The paper takes up the general discussion of methods 
of varying speed of alternating current motors. The 
author distinguishes between the adjustable speed motor 
and the varying. speed motor. The former being one 
in which the speed may be adjusted to any desired 
value or at least to one of two or more definite speeds 
whereupon the motor will operate at the desired speed 
practically regardless of the load; the varying speed mo- 
tor on the other hand is one which the speed varies with 
the load applied. It usually varies inversely with the 
load. 

For varying speed work, the following types of in- 
duction motors have been used : (1) squirrel cage with 
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primary resistance and with primary compensator con- 
trol, (2) double squirrel cage with movable starter, (3) 
sliding armature type and (4) polar-wound armature 


type; in commutator motors both the resistance and 
brush-shifting repulsion motors have been used. For ad- 
justable-speed work the following motors have been. 
used: (1) pole changing, (2) frequency changing, (3) 
shunt repulsion, and (4) induction motor in connection 
with shunt-repulsion ‘commutator motors. 

The polar-wound induction motor with variable re- 
sistance in the rotor circuit is best adapted to variable 
speed as the losses necessary to obtain reduced speeds 
are external to the motor itself. The rotor currents | 
are collected from slip rings and transferred to the ex- 
ternal resistance circuit. In the other types of variable 
speed motors the losses incident to change of speed are, 
for the most part, absorbed within the motor itself, re- 
quiring that motors of this type be larger and therefore 
rather expensive. The polar-wound armature has other 
advantages, namely: better inherent speed regulation, 
small line current required, the slip is less, power factor 
higher, and the efficiency relatively high throughout the 
entire range. 

In regard to the commutator type single-phase mo- 
tor the author considers briefly driving an ordinary 
series wound direct-current motor with alternating cur- 
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rent. Where alternating current is used, however, the 
compensating winding is necessary. 

The author then described various methods of ob- 
taining compensation which include motors invented by 
Elihu Thomson, Winter & Eichberg and LaTour. The 
speed characteristics of these motors can all be consid- 
ered as equivalent to the direct current series type. 

Brush shifting commutator motors known.as the Deri 
type are used to some extent for. hoists, cranes, and 
_ railway traction work. The machine possesses speed— 


current and speed-torque characteristics of the direct . 


current series motor. 

On account of the fact that some of the armature 
coils are rendered inoperative by the shifting of the 
brushes, this type of motor must be® built larger than 
one with stationary brushes. 

The induction motor as usually spoken of is primarily 
a constant speed motor. Where variable speed is re- 
quired, a motor with collector rings is used, the speed 
variation being produced by varying the amount of re- 
sistance in the secondary or rotor circuit. Many times 
it so happens, however, that two or three speeds will be 
satisfactory to meet the demands of a certain class of 
service, in which case the multispeed motors can fre- 
quently be used. In these motors the different synchro- 


nous speeds are produced by the number of poles in, 


the magnetic circuit. A further speed adjustment for 
intermediate values may be obtained by either primary 
or secondary resistance as in the varying speed type 
mentioned above. One of the objections to the multi- 
speed motors has been that it becomes necessary to 
change the primary circuit in changing the connections 
so as to provide a greater or lesser number of poles. 

Multispeed motors are in industrial use to considerable 
extent today, the several speeds being obtained by 
changing the number of poles by some switchover de- 
vice, or by concatenation of two motors, or by combina- 
tion of several of these methods which result in an 
excellent gradation of speeds. 

Recently there has been brought out in England, the 
Hunt or internal concatenated motor. The machine is 
a modified form of the “cascade” motor, having two 
magnetic field systems superimposed upon one, the other 
in the same core body. The second field has its origin 
in the rotor and consequently induces secondary cur- 
rents in the stator windings. 

The motor can be laid out, for cascade speeds of 12, 
18, 24 poles, i: e., numbers divisible by six, the lowest 
number of poles being 12. A motor having a smaller 
number of poles is not satisfactory, as the resultant mag- 
netic field is not symmetrical. 

Considering an eight-pole stator winding with taps 
brought out in such places that the winding can be made 
responsive to a four pole field. The motor has a wind- 
ing which gives the effect of an eight-pole and four- 
pole winding in series. The motor can operate either 
in cascade with a speed corresponding to 12 poles or as 
an eight-pole motor. In order to obtain three effective 
speeds a change over switch is necessary in the stator 
circuit. This enables the connections to be changed so 
that the primary currents may produce either an eight- 
pole or a four-pole magnetic field. 

Although no figures are available, it appears possible 
with Mr. Hunt’s methods to design a cheaper two-speed 
motor than the ordinary collector ring type with two 
primary and two secondary windings. On account of 
the whole winding being used all the time, this type 
of motor ought to have a better efficiency and power 
factor than a double-wound motor. 

With this construction it seems possible to obtain a 
motor of smaller size and cost with better constants than 
a two-speed collector ring motor or cascade set. Contin- 
uous acceleration is possible by means of rheostats with- 
out opening the main circuit. 
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The author then describes the method of var ying mo- 
tor speed by varying frequency and voltage impressed. 
This principle, however, involves either a motor gener- 
ator set driving from direct-current circuit, the speed of 
which may be varied at will so as to produce proper 
voltage and frequency in the alternating current motor 
circuit; or, if the source of supply is an alternating-cur- 
rent one, the motor generator set must consist of a driv- 
ing alternating-current motor having, say 12 poles and 
as many generators as additional speed values are re- 
quired, these to be of 1,086 poles, etc. It is obvious, 
however, that this method of changing the speed of an 
alternating-current motor is a very expensive and cum- 
bersome one; in fact, so much so that it becomes a 
theoretical consideration only. | 

The author continues with a description of the ad- 
justable speed single phase motor, going into its theory 
to some length. 

The polyphase motor is described and diagram of 
various combinations of series and shunt field windings 
is given. 

The author concludes his paper with a description of 
the Kraemer and. the Scherbuis systems which have 
found some application in Europe. 

Considerable progress has been made in the use of 
alternating-current commutator motors in Europe. The 
brush shifting motor as originally developed was a single 
phase motor, but is now built in the three phase type. 
The simplest arrangement for three phase operation is to 
use two single phase motors “T”’ connected. 

The author says that various modifications of the 
Kraemer and Scherbuis systems have been used in Eu- 
rope showing excellent results as to regulation and econ- 
omy of operation. 


THE TESLA STEAM TURBINE. 


Since the advent of the steam turbine which has 
subsequently been developed to such a degree as to 
very largely replace reciprocating engines, there has 
possibly been nothing which has attracted the atten- 
tion of the mechanical world more than the new Tesla 
turbine. Several types of power apparatus, both driv- 
ing and driven, embodying the underlying principles 
of this novel turbine design have been built and tested 
in the Tesla laboratory. One of these turbines has 
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Fia. 1.—New Tesla Turbine. 


been in actual service at the water-side station of the 
New York Edison Company for several months. 

The turbine consists essentially of a rotor made up 
in diameter. The assembled 
unit occupies | a floor space of about 20x35 in. and 
stands about 5 ft. in height. Wath steam at 125 Ibs. 
gauge pressure and exhausting to the atmosphere, 200 
h. p. was developed at a speed of 9,000 r. p.m. Steam 
consumption under these conditions was about 38 Ibs. 
per h. p. r. The weight of the unit is about 400 Ibs. 

Mr. Tesla states that with moderate superheat and 
with the degree of vacuum ordinarily obtainable in a 
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steam turbine plant, steam consumption can be re- 
duced to 10 or 12 Ibs. per h. p.-hr. 


Through refinement in design in addition to the 
increase of capacity secured through superheat and 
vacuum, Mr. Tesla expects that the weight may be 
reduced to as low as 4% lb. per h. p. capacity and still 
permit of designs which will have rotational speeds 
low enough for direct connecting to the majority of 
services. 

The principle underlying the operation of this tur- 
bine is such a novel one that it becomes worthy of 
special consideration. Instead of providing vanes or 
buckets as with the ordinary turbine of the impulse 
type, this turbine operates on the principle of skin 
friction of the gas passing at high speed over a: flat 
surface. Steam is emitted from a nozzle which is 
designed to provide proper expansion, so that the heat 
energy of the steam is converted into kinetic energy. 
This high velocity steam escaping from the nozzle im- 
pinges tangentially on the edges of the discs and en- 
ters the very narrow spaces between them. 


In passing from the nozzle to the exhaust outlet at 


mh 
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Fig. 2.—Modification of Turbine as Pump. 


the center of the rotor the steam makes several revo- 
lutions in a spiral path. In so doing, and on account 
of the very large contact surface with the rotor discs, 
the velocity energy of the steam is utilized through 
the frictional resistance which the disc surfaces offer 
to the passage of the steam. With such a nozzle it is 
seen that the machine is essentially of the so-called 
“impulse” type of turbine. 


The turbine, as shown, has a very simple and con- 
venient means of reversing, it being merely necessary 
to provide a duplicate nozzle discharging against the 
opposite diameter of the discs in the opposite direc- 
tion. It is evident that the torque developed by the 
discs increases with the difference in peripheral veloc- 
ity of the discs and of the fluid and contact. If the 
shaft were blocked so that it could not rotate at a 
high speed, however, the steam on leaving the nozzle 
would take a much more circular path and become 
subjected to a strong centrifugal force which would 
tend to oppose its flow from the periphery to the cen- 
ter of the disc. With the shaft running hght with no 
load applied, this centrifugal effect will very nearly 
balance the component of force toward the center so 
the steam consumption will be automatically reduced 
to some degree with a decrease in load. Such a prime 
mover will give its maximum output at about 50 per 
cent average slip, but the maximum efficiency will 
come with a comparatively small slip. 

The same principle may be applied to the design 
of a pump, the direction of fluid flowing through the 
rotor would, of course, be reversed. Mr. Tesla has 
designed several pumps of this type, one of which is 
shown in Fig. 2. . 
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On studying this principle as applied to a pump, it 
becomes more evident that the turbine is fundament- 
ally one of the “impulse” type, for when operating as 
a pump the fluid is taken in at the center, caught be- 
tween the revolving discs and whirled to their periph- 
ery and to the outlet of the pump by centrifugal 
force as in any centrifugal pump. 

One of the main objections to the turbine is, of 
course, its high velocity and the incident difficulty in 
obtaining efficient gear drive. 
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Fig. 1.—Motors Removed from Axle. 


The design is apparently equally applicable to the 
operation of any gas motor and an internal combustion 
engine may be developed, which on account of its ex- 
tremely light weight, will find special application in 
aerial navigation. 


DEVELOPMENT IN ELECTRIC RAILWAY APPARA- 
TUS DURING THE PAST YEAR. : 

During the past year considerable progress has been 
made in the development and improvement of electric 
railway apparatus. The increase in the number of ap- 
plications of the single-phase system has been par- 
ticularly noteworthy. The latest single-phase locomo- 


‘tive built by the Westinghouse Company is equipped 


with four driving axles (Figs. 1 and 2), and has eight 
motors, there being two single-phase motors geared 
to a quill surrounding each axle. This arrangement, 


Fig. 2.—Motors Mounted on Axles. 


which at first appears more complicated, is in reality, 
a lighter, cheaper, and more simple construction than 
that involving four motors of the same total capacity. 

Most of the troubles on pioneer single-phase rail- 
ways were due to operation at abnormally high speeds, 
at speeds higher than those for which the equipments 
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were designed. These high rates of speed were pos- 
sible because the line voltage was always good and 
because the transformers were usually supplied with 
overvoltage taps. Furthermore, the motors had very 
steep speed characteristics, which permitted them to 
reach a higher speed than would be possible with a 
direct-current motor with the same gear ratio. This 
source of trouble is now eliminated in Westinghouse 
equipments by the use of an overspeed relay, which is 
electrically operated, and is controlled by the current 
and voltage applied to the motor through the control 
circuit. When the speed of the motor reaches a cer- 
tain predetermined limit, the controi circuit is opened 
on the higher notches of the controller. This makes 
it impossible to operate the cars above the limit unless 
there is a long stretch of down-grade, which is unusual 
on interurban lines. In any event, excess speeds are 
possible only when there is no power on the motors. 
This method of protection might safely be applied to 
direct-current motors, since extremely high speeds 
are not only dangerous, but in nearly all cases are un- 
necessary. High speeds are a source of expense be- 
cause of the extra energy consumption involved, as 
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tually produces a high speed equipment which has an 
extremely small rheostatic loss in starting. 


NEW SANTA FE STATION AT HOUSTON, TEXAS. 

In the many magnificent new railway stations re- 
cently completed so much attention has been given 
to the general illumination of the waiting rooms that 
the matter of individual lighting for each seat, to pro- 
vide a good reading illumination for passengers, has 
been more or less neglected. 

The tendency has been to place the main lighting 
fixtures high above the floor, or, as in a few,cases, to 
reflect the light from concealed sources up into a 
light colored ceiling from which the floor below is 
lighted by indirect illumination. This provides a per- 
fectly satisfactory illumination for general purposes 
but is invariably insufficient for reading. 

The Santa Fe Railway, however, in their new station 
at Houston, Texas, have included this individual seat 
lighting feature in addition to the general lighting ef- 
fects of the modern station. An inverted trough of 
art glass having a white inside reflecting surface is 
mounted on decorative brass standards on the top of 


Interior of New Santa Fe Station at Houston, Tex., Showing Individual Lighting of Seats. 


well as because of the increased wear and tear of 
equipment. 

One of the largest electric railway systems in the 
South is about to be equipped with 1,500-volt direct- 
current apparatus. This voltage is considerably higher 
than that of any direct-current line of the present day, 
since 1,200 volts has been the highest pressure hereto- 
fore used. Standard types of interpole motors espe- 
cially arranged for operation on 1,500 volts, with two 
motors permanently connected in series, will be used. 

The success of field control on locomotives has been 
so encouraging that the Westinghouse Company de- 
cided to apply it for the control of the ordinary street 
car motors, for both slow-speed city and high-speed 
interurban service. The advantage is that the motors 
may be wound for a very low-speed with full field, 
which insures a minimum of operation on resistance 
and with normal field it is possible to ‘operate a car at 
higher speeds with less resistance. Field control vir- 


the center board of each seat, as shown in the accom- 
panying illustration. The lamps are placed well up 
in this trough, entirely out of the range of vision. 

Each seat is provided with twelve: 16-candlepower 
incandescent lamps located in the inverted trough, 
about 5 feet from the floor level. There are 8 com- 
partments on each side of the seat, so that the 12 
lamps on each seat provide good reading illumination 
for 16 persons. There is also a considerable increase 
in the general illumination in the-aisles due to these 
reading lamps. 

The entire absence of glare with this arrangement 
is most striking. The main lighting fixtures of the sta- 
tion are placed high and well out of range of vision, 
and as the only direct light visible from the reading 
lamps comes through the ‘soft diffusing art glass shade, 
the effect upon the eye is a most pleasing one. The 
traveler may there read with all comfort while wait- 
ing for arrival and departure of trains. 
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ELECTRICALLY OZONIZED AIR FOR LONDON 
TUBE RAILWAYS. 


In a recent report an American consular officer 


states that one of the strongest objections made to 


traveling underground in London is the fact that the 
air is impure and often stifling. What promises to be 
a revolution in this particular is a plan which has re- 
cently been announced by the officials of the Central 
London Railway Company, according to which a sys- 
tem of ventilation will be installed capable of pumping 
daily 80,000,000 cubic feet of ozonized air into the tube 
stations and tunnels of that company. 

One plant is already in operation, and it is hoped 
that similar ones will soon be completed at every sta- 
tion along the line. It is stated by one of the officials 
that the plant at each station will pump 400,000 cubic 
feet of air per hour into the station, or at the rate of 
900 cubic feet per person per hour. The ordinary al- 
lowance in buildings is about 300 cubic feet of fresh 
air per person. 

The air is drawn from outside through a filter screen, 
which removes dust and dirt and impure gases. A part 
of the air is then highly ozonized by being passed over 
highly electrified plates, the proportion of ozone in the 
whole being one part in 10,000,000. The air is driven 
by electric fans to the level of the bottom of the sta- 
tion, and two-thirds of it is distributed over the plat- 
form by ducts, with outlets at a height of seven feet 
above the platform. The remainder is driven into the 
tunnel. The size of the pumping plant is such that it 
can be installed in a chamber 10 feet by 8 feet by 4 
feet, and there are two miles of duct work. 


A NEW IDEA IN AXLE PULLEYS FOR CAR ELEC- | 


TRIC LIGHTING. 


The subject of supplying electric lights to moving 
trains is the one which, perhaps above all others, is 
of the most interest to the members of the Association 
of Railway Electrical Engineers. It is not surprising, 
therefore, that the pulley, which transmits the power 
from the revolving axle of the car to the generator, be- 


comes a topic worthy of much discussion,and consid- - 


eration. 

The association has decided, for the present at least, 
to give the stamp of their approval to a pulley with a 
straight bore, which shall be mounted on a bushing 
made to fit the axle, but affording a straight seat on 
which to mount the pulley. Pulleys and bushings are 


now on the market which comply with these specifica-: 


tions and they appear to have given fairly good results. 

There is one difficulty, however, which is univer- 
sally experienced to a greater or less degree, and that 
is the fact of belt slip, which allows a variable speed 
in the generator and consequently a fluctuating cur- 
rent. 

With this in mind it has seemed well to call the at- 
tention of the interested to a new device which has 
gone far to solve the problem of belt slip in a number 
of different industries. The device consists mainly in 
the application, or insertion, of corks in the surfaces 
of articles or machines which transmit power by 
means of friction on these surfaces. One type of ma- 
chine in which the cork application or insert has been 
most successful is the belt pulley. The cork insert 
pulley is being used in ever increasing quantities in 
textile mills where, of course, a constant speed and no 
slip is of the first importance. Pulleys for motors 
and generators are supplied with corked faces with ex- 
cellent results. . 

Why not, then, equip our axle pulleys in the same 
manner? 
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It will be objected that in textile mills and in other 
manufacturing establishments, where pulleys are used 


on line shafts and are relatively clean, an entirely dif- 


ferent condition obtains than is the case with the axle 
pulley on a train. 
jection is that the same insertion of corks has been 
used with excellent results in automobile ciutches and 
in the clutches on hoisting engines where as bad a 
condition exists as can well be imagined. The corks 
do not seem to wear out as one would suppose, and 
are most pleasantly and unexpectedly disappointing in 
this regard; the reason, apparently, being that the 
cork of its own nature possesses a certain compres- 
sibility, and it is this slight yielding of the cork fibre 
which prevents the wear to which an entirely un- 
yielding substance would be subjected. 

In regard to the added efficiency of corked pulleys, 
there can be no doubt. Numbers of tests have been 
made to prove this. At the Lowell Textile School, 
alone, some hundreds of tests were conducted, all of 
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Cork Faced Axle Pulley. 


which demonstrated that the corked pulley possesses 


an increased efficiency over the uncorked pulley to 


the amount of from 40 per cent to 60 per cent. 


The thing has been recently tried in actual practice — 


on an axle pulley by one of the large railroads of the 
country, and they have written, through their super- 


intendent of motive power, to one of the manufacturers — 


of corked pulleys: 

“We beg to advise that , Supt. Motive Power, 
reports that this pulley was applied to car .... and 
that it has greatly facilitated the output of the machine 
by eliminating the slipping of belts, and that he has 
no record of belts slipping on cars equipped with this 
style of pulley. 

“The latter part of this statement applies not only 
to the pulley which you furnished, but to some other 


pulleys with cork inserts which we had obtained and 


are trying out in service.” 
This certainly looks interesting and is worthy of 
consideration, if not of trial. 


True— but the answer to this ob-- 
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The American Pulley Company, of Philadelphia, — 


among others, have done some experimenting in this 
line. The cut shows one of their axle pulleys with 
cork inserts in the face. The method of application is 
simple and secure, and is controlled by patent. 
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THE BATTERY TRUCK CRANE. 

Railroad men have been very much interested in the 
installation and operation of the’electric freight han- 
dling system installed in St. Louis by the M. K. & T. 
R. R. Now, however, comes an auxiliary freight and 
-material handling device which seems to rival the for- 
mer as a time saver and a convenience. 

The battery truck crane which has just been placed 
on the market by the General Electric Co., is a short, 
heavy storage battery vehicle with a swinging jib 
crane mounted on the forward end. This crane has 
a capacity of one ton and takes its power for hoisting 
from the vehicle battery. The storage battery is 
placed on the extreme rear of the truck and serves 
as an anchoring weight, as shown in the accompany- 
ing illustration. = : 

The applications of the truck are three-fold, viz.: 
hoisting; hoisting and carrying on the hook; towing 
trailers. 
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are well equipped with cranes and industrial railway. 
In this hoisting and hauling service, sixty 800-lb. 
barrels of plumbago were removed 300 feet in one 
hour. Only one helper was used. One hundred and 
fifty 300-lb. boxes of rubber were loaded into a box 
car seventy-five feet distant in fifty minutes. Three 
boxes were slung together and a round trip was made 
every minute. In a store room, boxes of angle and 
flat iron weighing about 1,000 lbs. each were carried 
thirty feet and stacked in sorted and orderly piles at 
the rate of forty boxes an hour. One-ton rocks were 
loaded into trailers from a scattering pile at the rate 
of twenty-four an hour, and were hoisted two feet and 
carried about twenty. Two 1,200-lb. water meters 
were lifted from a hole six feet deep and carried to a 
shop bench a thousand feet distant in thirty minutes. 
This gives an idea of the convenience and utility of this 
little truck when the usual aggregation of gin-poles, 
tackle, planks, rollers and levers is considered. 


Battery Truck Crane. 


When it is desired merely to load or unload mate- 
rial and no haul is necessary, the truck is brought 
into proper position and the hoisting gear put into 
operation. The boom swings back and forth between 
the loading and unloading points with each load, re- 
quiring no movement of the vehicle. 

The company furnishes some data as to the ca- 
pacity of the crane in unloading material: 360 cast- 
ings aggregating 65,000 lbs. were removed from a gon- 
dola car in 5 hours, making an average of 1.2 lifts per 
minute. This required the services of but three men, 
one crane operator and two men hooking the castings. 

In hoisting and carrying material, the truck crane 
plays a very important part. The material is hoisted, 
the truck gets under way, and in a surprisingly short 
time the material is deposited where desired whether 
on the floor, in a pile or in some definite position on 
a rack. 

The wheel base of the truck is short (64 in.), which 
permits of short turns in the aisles of machine shops 
or storage yards. Flexibility, simplicity and ‘rapid 
operation of the battery truck make it well adapted 
for heavy errand work about shops even though they 


In certain instances where there is a large amount 
of transfer freight through distances greater than 
about 400 ft. it is recommended that the crane truck 
be used to tow trailers. To secure maximum effi- 
ciency there should be a train loading and another 
unloading while the machine is on the road between 
points, thereby avoiding delay. The number of trail- 
ers per train and the number of trains will depend 
on the distance, character of load, and time taken to 
load and unload the trailers. Twelve is the usual num- 
ber, divided into three trains, thus working about 600 
sq. ft. of loading space to full capacity. 

From the logs of a number of these machines, for a 
long period of service in the Bush Terminal, New 
York, the following average week’s work at towing 
trailers has been deduced: 


Number of packaressnandicdtn rcp re rs. s 3. 7,970 
pverace weight per patkagerymus ers wea fous: 230 lbs. 
Total weight handled (900 tons)........ 1,720,000 Ibs. 
Average distance packages were moved........ 900 ft. 
Of total time machine was working....... 80 per cent. 
Packages delivered per working minute........ 3 
Number of different jobs worked on............ 30 
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Heaviest single load drawn. .......0...+..%. 1214 tons 
Cost of operator, inter’t, depreciation and power.$24.00 
Cost of moving one package.900 fties sy... 1-3 cent 
Cost of moving 1 ton (9 packages) 900 ft...... 3 cents 


The machine is designed for a draw-bar pull of 2,000 
Ibs. on dry wood block pavement and running light 
makes a speed of 9 miles per hour; with one ton on 
the hook, 7 miles per hour; towing 5 tons on trailers, 
9 miles per hour. 

Battery consists of 44 lead cells, 168 ampere-hour 
capacity of 13 plates each, and is mounted in 4 crates. 

A 1,200 r. p. m., 85-volt, 314-h. p. motor with Hess- 
Bright ball bearings both operates the hoist and drives 
the truck. The complete weight of the crane when 
mounted is 5,000 lbs. 


THE REVERSITE CIRCUIT BREAKER. 


In any electrical system of which the storage bat- 
tery forms a part, the Reversite circuit breaker 1s al- 
most indispensable—such an apparatus is an auto- 
matic device which instantaneously opens a circuit in 
event of the direction of current flow being reversed 
and “which unless immediately interrupted would re- 
sult in a misapplication of energy.” 

The efficiency and life of a storage battery are both 
largely dependent on the manner in which it is han- 
dled. If charged at an abnormal rate the plates will 
become sulphated and will be subject to other forms 
of injury from which it is slow to recover; should the 
battery be discharged at too high a rate serious trouble 
will also be encountered—this will happen if the bat- 
tery is connected into the charging circuit incorrectly 
so that its power will tend to add to that of the gen- 
erating source—this subjecting the battery to an ex- 
cessively high discharge rate. Such a case may be pre- 
vented by the installation of a circuit breaker. 

If for any one of a number of possible reasons the 
voltage of the charging generator is lowered, the bat- 
tery will reverse or discharge into it and operate it as 
a motor—if the generator is also supplying current to 
some other apparatus and should refuse to deliver cur- 
rent at normal pressure the battery will take up the 
load which might be dangerously heavy for the bat- 
tery. A Reversite breaker would disconnect the bat- 
tery as soon as it attempts to do the generator’s work. 

When batteries are charged from a motor generator 
the motor end is often in connection with other appa- 
ratus—if the motor circuit is opened, the battery, if not 
promptly cut out, will run the motor generator re- 
versely and supply current to the other apparatus. 
This situation may also be taken care of by the Re- 
versite form of circuit breaker. 


Frequently batteries are installed in parallel with 


generators on signal work. If the generator fails to 
deliver its share of the load it can be kept from running 
as a motor and exhausting the battery by installing a 
Reversite breaker, and the battery can be depended to 
use its full strength to operate the signals. 


The illustration shows a double pole Reversite cir- 
cuit breaker with independently operating arms. The 
reversal feature is secured by the co-operation of two 
electro-magnetic systems; one consisting of a pivoted 
core and two pole pieces, depending for its excitation 
on a shunt coil, the terminals of which are subjected 
to the full voltage of the circuit; the second of two 
series coils. The pole pieces of the pivoted core nor- 
mally stand just midway between the polar extensions 
of the cores of the series coils—supported from below 
by suitable stops, being free to move upward into en- 
gagement with the upper core and in so doing cause 
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the opening of the switch arm of the breaker. When 


the current flows in the proper direction the pivoted 
core is pulled downward against the stops; while upon 
a reverse current flow it is drawn upward. 


The operation of the Reversite breaker is dependent — 


upon the co-operation of voltage and current, but the 
voltage alone will not cause the breaker to open. Even 


though the voltage falls considerably below normal the © 
apparatus is still operative—the breaker can be closed 
on open circuit and the force tending to cause the ~ 


opening of the Reversite breaker increases with the 
volume of the reverse currents. It depends for its 
operation solely on the occurrence of reverse current 
flow—obviously the operation of any safety device 


must depend entirely upon conditions prevailing in the ~ 


circuit to be protected and not limited in its effective- 
ness by some independent circuit or appliance, the fail- 
ure of which will render the device inoperative at the 
critical moment. 


‘“‘Reversite”’ Circuit Breaker. 


The overload feature of these breakers is capable of 
being adjusted of from 25 per cent below to 50 per cent 
above the normal rating. The Reversite feature is cali- 
brated in amperes and is adjustable from 5 per cent to 
25 per cent of the normal rating of the breaker. 


GOULD STORAGE BATTERY CAR FOR PEKIN, ILL. 


A new type of storage-hattery car has recently been 
purchased by the Pekin City Railway, of Pekin, Ill, 
from the Gould Storage Battery Company, of New 


York City. This car is operated from the center of the | 


city to the distilleries, a distance of about two miles, 
and up to the present time is reported to have given 
the best of satisfaction. It is in service about seven- 
teen hours a day and from 100 to 110 miles are run on 
one charge. A 

The car has an overall length of 2 feet; the length 
of the platforms is 4 feet 6 inches, and the width 


of the car body is 7 feet 6 inches. The height from the 


rail to the top of the car body is 10 feet 4.5 inches. 
The seating capacity is twenty-eight. The car is 
propelled thrdugh single-reduction gears by means 
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of two series motors rated at thirty amperes, 110 
volts. The controllers are of the series-parallel rail- 
way type. . 
The body is placed on a single truck of special de- 
sign, combining lightness with strength. The car is 
lighted with tungsten lamps and provisions are also 
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made for heating the car in cold weather. The battery 
equipment consists of 58 cells, 29 plate, Gould high- 
capacity batteries of the pasted type. These are 
placed in a special ventilated compartment under the 
longitudinal seats. The average speed with 8 stops 
of 8 seconds each per-mile is 7 miles per hour. 


General News and Personal Mention 


JAMES G. POMEROY. 


James G. Pomeroy, for the past 17 years manager 
of the Chicago office of the Adams-Bagnall Elec. Co., 
has just been appointed sales manager of that com- 


pany with headquarters in Cleveland, Ohio. 


“Jim” Pomeroy is one of the pioneers in the elec- 
trical supply field, and his record as salesman and man- 
ager has been one of marked success. 

Many of his friends were assembled at a farewell 
dinner given December 27th by the Electric Club of 


J. G. Pomeroy. 


Chicago in his honor, and the short reminiscent talks 
of some of those who have known Mr. Pomeroy for a 
long time bore the highest testimonial to a life of in- 
tegrity and energy, such as few men ever attain. 

He began his career in the electrical business with 
the old Electrical Supply Company of Chicago, in 1881. 
Three years later he became associated with the Brush 
Electric Company, and in 1894 joined forces with the 
Adams-Bagnall Electric Company. 

Mr. Pomeroy was one of the organizers of the Elec- 
tric Club of Chicago, serving as treasurer and as a 
member of the board of managers. He is an associate 
of the American Institute of Electrical Engineers, and 
statesman-at-large of the Sons of Jove. 


NEW C & N W RY. TRAINS. 


_ On December 17th, a new train, the North Coast lim- 
ited, was placed in service on the Chicago Northwestern 
Ry. This train will run from Chicago to Seattle via. 


Chicago & Northwestern and Northern Pacific Rys. It is 
a solid Pullman train of eight cars, and the train light- 
ing equipment is of the old Northern Pacific standard 
throughout. There is 110 volt, 25 k. w. 3,600 r.p.m. 
Curtiss turbo generator set with a 60 ampere hour battery 
on each car. These batteries are normally disconnected 
from the train line and each car is so wired that when 
the turbine is shut down at division points the battery is 
connected to the night circuit only. 

Charging of batteries is all done in the day time when 
another switch is closed which connects the battery with 
the train line direct. Shortly after the first of the year 
this entire equipment will be changed from the 110 volt 
system using carbon lamps, to a 60 volt tungsten lamp 
system in accordance with the adoption of the new stand- 
ard train lighting voltage by these two railroads. The 
dining car is equipped with a standard axle equipment, 
and the light circuit in this car is in no way connected 
with the through train line. 

T. WILL JOHNSON APPOINTED GEN. MGR. PYLE 
NAT’L. ELEC. HEADLIGHT CO. 


J. Will Johnson, sales agent of the Pyle National 
Electric Headlight Company, Chicago, was appointed 
general manager January 1, in charge of the sales de- 
partment, with supervision of traveling representa- 
tives. Crawford P. McGinnis, air brake inspector 
Minneapolis, St. Paul & Sault Ste. Marie, and Robert 
L. Kilker, brother of general superintendent John E. 
Kilker, were appointed representatives. Mr. Johnson 
was born in Charleston, S. C., September 10, 1869. He 
started in January, 1886, in the freight department 
of the St. Louis & San Francisco, Pierce City, Mo., 
and was brakeman for one and a half years and fire- 
man for two and a half years. In June, 1890, he was 
made locomotive engineer on the St. Louis & San 
Francisco, at Springfield, Mo. September 1, 1902, he 
entered the mechanical department of the Pyle com- 
pany. In February, 1904, he was appointed special 
representative, and in September, 1908, he was ap- 
pointed sales agent. 


SOUTHERN PACIFIC CHANGE TO 60-VOLT SYSTEM. 


All trains on the Southern Pacific line between New 
Orleans and San Francisco will in the future be op- 
erated at 60 volts. This includes the two new excess 
fare fast trains running between New Orleans and 
San Francisco. 

In the past the 110-volt system turbine head-end 
sets have been used, but these will now be altered 
so as to operate at 60 volts. This change in no way 
affects the turbine element, the only changes neces- 
sary are the insertion of an additional variable resist- 
ance in the generator shunt field, and a heavy shunt 
across the compound field winding to diminish over 
compounding effect on heavy loads. This should be 
such as to maintain the same ratio between shunt 
field and series field magnetism as the generator was 


originally designed for. 
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by the 


U. S. Axle Equipment 


Consisting of 


The U. S. Bliss System Axle Device 
and the UY, S, Natinnal’ Storage Battery 


This equipment possesses that simplicity which indicates refinement and perfection. 


Practical men appreciate these points :— 


Minimum Number of Parts 
Few Adjustments 
Handy Accessibility 


MANUFACTURED BY 


The United States Light and Heating Company 


General Office: 30 Church Street, Hudson Terminal, New York, N.Y. 
Factory: Niagara Falls, N. Y. 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
in the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achlevements. 
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SOUTHERN PACIFIC ELECTRIFICATION. 


So little importance in the technical press has been 
given the progress of the electrification of Oakland, 
Berkeley and Alameda suburban lines of the Southern 
Pacific Co., that few realize the magnitude of the work 
that has been carried on. 

The total cost of the first stages of this work, which 
is practically complete, is approximately $10,500,000. 
Ordinarily, in an undertaking of this magnitude, several 
prominent consulting engineers would be retained who 
would devote all or part of their time to the work to 
assure its successful installation. The Southern Pa- 
cific electrification, however, is unique in that the en- 
tire work of design, specification, purchasing and con- 
structing was carried out wholly by the organization 
of the railroad company as it stood at the time the 
electrification was first authorized. The engineering 
force was, however, strengthened materially by pro- 
curing draftsmen and assistant engineers who had re- 
ceived their training in the larger electrification proj- 
ects in the east. It is also significant that the cost of 
installation of each part of the work has never ex- 
ceeded the original estimate by the engineering staff. 

The Southern Pacific electrification is a most signifi- 
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cant indication as to the future relation of present rail+ 
road management when railroad electrification becomes 
a reality. 

Although there will be considerable change in meth- 
ods and equipment, the operation of electrified rail- 
roads will be in the hands of present management. 
Electrification does not mean so radical a change as 
some are prone to think. 


CAR LIGHTING IN EUROPE. 


The paper on Electric Lighting of Railway Trains, 
by R.-T. Smith, Electrical Engineer, Great Western 
Ry. of England, published in this issue, again empha- 
sizes the importance of studying train lighting condi- 
tions in Europe. There will doubtless result much 
good and many valuable suggestions from a freer 
interchange of ideas and experience between American 
and European car lighting men. Accordingly the 
March meeting of the Car Lighting Club is to be given 
over to a discussion of Mr. Smith’s paper, and to a 
comparison of English and American methods. Let- 
ters from various car lighting men will be read stating 
the equipment and train lighting methods on other 
English and continental railroads. 


A. B. C. Car Lighting Series. 


Few electrical men not directly associated with car 
lighting work appreciate in any way the complexity 
of the problems involved in electric lighting of rail- 
way trains. As a matter of fact, an axle equipment 
virtually involves the installation of a complete self- 
operated little central station on every car. This lit- 
tle central station must operate, moreover, under the 
worst conditions that can be conceived, that of great- 
ly varying speed and intermittent source of motive 
power. The generator is placed directly on the car 
truck where dust, water, snow, ice and flying ballast 
all militate against the successful operation of the 
equipment. 

So little attention has been given this subject in 
books and current publications, that we feel this series 
will meet a long felt want in this particular field. 

In order that it be a comprehensive treatise of the 
subject and be of greatest value in giving car lighting 
men a better understanding of the problems involved, 
we bespeak your earnest co-operation in offering your 
frank criticisms and your suggestions. For, this series 
of plain talks to be effective it must not only be of 
merit itself, but must be carefully studied by the men 
for whom it is written. So, in this we again must 
have your co-operation in calling the attention of the 
younger men in the car lighting field to the matter 
and suggesting that they get in line with this new 
series of talks which is being published in the 
RAILWAY ELECTRICAL ENGINEER. 


Head End Train Lighting. 


The remarkable development of axle generator sys- 
tems in the past few years and a better understanding 
of methods of operation by the men in charge of the 
equipment has resulted in the axle system of car light- 
ing being recognized as a thoroughly reliable and eco- 
nomical method of lighting passenger cars. Its many 
advantages over the head end system (flexibility, self 
operation, no terminal delays, much less drain on lo- 
comotive, etc.) have won it many enthusiastic advocates 
among railroad men; in fact, the majority of roads have 
abandoned the head end system and use axle equipments 
exclusively. It is, therefore, interesting to hear what 
one of the advocates of the head end system has to of- 
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fer in support of that system. Paper by C. R. Gilman 
on Head End Train Lighting before the Western Rail- 
way Club is published in this issue. 


CAR LIGHTING CLUB. 


The January meeting was an old fashioned Car 
Lighting Club meeting in every sense of the word. 
The subject of the evening, “Troubles and how to 


shoot ’em,” brought out a line of discussion in which . 


a large number of the practical ‘““men on the job” par- 
ticipated. 

Mr. G. B. Colgrove, I. C. R. R., opened the discus- 
sion saying that it was practically impossible to out- 
line any definite course of procedure which would cover 
all cases of trouble, but that each particular case was a 
problem in itself. He said that they had experiénced 
some difficulty with a regulator which seemed hard to 
locate until they examined the glycerine dash-pot. They 
found the glycerine frozen into a solid mass which pre- 
vented the regulator from operating and properly con- 
trolling the equipment. 

Mr. S. W. Everett, Santa Fe, cited an instance which 
seemed to defy correction. The generator would leave 
the station in good order after a thorough test in the 
yard and on attaining critical train speed the automatic 
switch would close properly and the generator assume 
its load. All might go well for several minutes, when 
the generator would suddenly die and would not re- 
store itself until leaving the next station, when the trouble 
would be repeated. In this instance it was found after 
a thorough examination that the trouble was due to a 
loose connection in the generator field, this incidentally 
being at the supposedly soldered joint between the field 
winding and flexible lead. 


Mr. F. E. Hutchison, Rock Island, cited an instance 
where a noisy regulator was reported in the president’s 
car. It was found to be due to regulator pounding. The 
belt was tightened and its pounding effect eliminated. 
Apparently the belt man was a little too strenuous in 
his efforts to remove the belt slip, for on the second trip 
a hot box developed which wore down the generator 
bearings to such an extent that the armature rubbed on 
the pole pieces was ultimately torn to pieces. 

Mr. Hutchison wished to impress the importance of 
first locating the trouble by a series of tests before any 
radical steps were taken in dismantling the equipment. 
He said that for locating short circuits, a telephone re- 
ceiver with magnetic interrupter combination could be 
advantageously used. He had experienced some diffi- 
culty with frozen glycerine to which Mr. Colgrove re- 
ferred, but had eliminated it by mixing alcohol with the 
glycerine. 

Mr. Everett said that with pure glycerine there should 
be no trouble experienced. He had, however, found a 
heavy oil similar to a tallow mixture used in some reg- 
ulators which froze solid in cold weather. 


Jess Younger, of the I. C., told of a very peculiar 
short circuit through a fixture and steel bell rope to 
ground. 


Mr. Hutchison said that they had found some trou- 
ble with generators not picking up properly because of 
high mica. He said he believed that high mica is due 
more to the fact that mica is squeezed out between the 
commutator bars by expansion and contraction due to 
heat and cold, than to the actual wearing down of the 
commutator bars themselves. 

Mr. Everett, of the Santa Fe, told of a system of re- 
ports which the Santa Fe used to keep car lighting trou- 
bles down to a minimum. When a car leaves Los An- 
geles a full report of the condition is made at the other 
end, stating exactly what was done to the equipment 
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at that terminus. In addition to this, all men at divi- 
sion points in the trip to Chicago, report as to its condi- 
tion, what was done, etc. The condition of the equip- 
ment on reaching Chicago is again noted on the card 
and these reports are all sent to the office of the Elec- 
trical Engineer. 
develops and in which the men have had no experience, 
the Electrical Engineer immediately advises all of his 
inspectors in regard to this trouble, giving them specific 
instructions as to where to look for it, how to remedy 
it, etc. Or when any particular car seems to be giving 
trouble the management can then advise their inspec- 
tors to look out for this car and as to just what trouble 
to look for. In this way it has been often times possi- 
ble to anticipate trouble with car lighting equipment and 
correct it before the trouble itself really occurred. An 
instance of this was found in burnt out insulation of 
brush holders which caused the equipment to become 
grounded. They now look for this trouble in advance, 
replacing brush holder insulation before a burn out ac- 
tually occurs. 

Mr. Everett said that they had experienced no trouble 
whatever with field coils and he did not consider im- 
pregnation of coils as necessary. 

Mr. John L. Ohmans, C. & W. I. R. R., submitted a 
question as to the cause of chronic burn-outs in auto- 
matic switch shunt coils. 

Mr. Hutchinson said that it might be due to the fact 
that the automatic switch was set to operate at too 
high a point. 

Mr. Younger said that there might be some melted 
copper globules on the face of the switch which would 
prevent proper contact. 

Mr. Hutchison cited the Rock Island system of stor- 
age battery gravity records as an excellent means for 
finding trouble with axle equipments. Wherever a fall 
of 25 points in gravity occurred he invariably found 
some trouble with the equipment. 

Mr. Everett said that the Santa Fe employed that 
system and found it most valuable as a check on the 
operation of the equipment. 

In speaking of oils, Mr. Colgrove said that the I. C. 
used two grades. One for summer and the other for 
winter, but that even at that some trouble was experi- 
enced. 


Mr. Everett was of the opinion that when oil once 
got properly into the bearings before the cold weather 
had a chance to freeze it, it did not make much differ- 
ence if the oil in the well did freeze solid. There is us- 
ually enough oil on the bearings to last until the equip- 
ment warms up. He cited some instances where the 
oil was frozen solid enough to hold the oil ring in posi- 


When any new and unusual trouble | 


tion when the armature was removed, but that no trou- ~ 


ble whatsoever was experienced when the equipment 
was operated. There was one case of trouble, however, 
in which the generator was oiled for the first time in 
very cold weather. The oil did not have a chance to get 
into the bearings, but was frozen in the oil well so that 
a hot box developed before the oil ring warmed enough 
to free itself. 


As to wiring, the Underwriters rules requiring that 
conduit be run to every light is generally ad- 
hered to. The wiring, however, is very often put in 
inexcessable places. It seemed to be the consensus of 
opinion that it was very bad practice to place conduit 
on the roof of the car. 

The objections due to placing the conduit on the roof 
were inaccessability, leaky roofs, and deterioration of 
conduit. Uneven expansion of conduit and roof causes 
the roof joints to be forced open, causing leaks, etc.: 
the deterioration of conduit thus exposed on the roof is 
very great due to the combined corrosive effect of the 
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engine smoke and the severe abrasion of flying cinders 
from the engine. 

Mr. J. Andreucetti, C. & N. W. Ry., said that the av- 
erage life of conduit exposed on the roof was 2% to 
3 years, even though it was thoroughly painted every 
season. He said that the greatest weakening seemed 
to be where the strap holding the conduit in place was 
located. Accordingly they moved these straps every 
time the cars were painted in the shops. 

One of the big difficulties of car wiring.seemed to be 
lack of importance given it by the car departments and 
their consequent lack of co-operation. Mr. Cravens, 
however, pointed out the fact that a few years ago it 
was customary central station practice to build a pow- 
er plant and then install the wiring and equipment to 
fit the building, while the present day practice is to de- 
sign the generator units and switchboard first, then 
build the building around the equipment. He said a 
similar development would doubtless occur in the car 
building industry as it had with central stations. 

Electric lighting is now considered, not as the mere 
luxury it was five years ago, but has now become an 
essential element in railway operation. The proper 
recognition of electrical departments has on some roads 
been already achieved but it is only a matter of a very 
short time before it will have a similar recognition on 
all roads. 

Mr. Andreucetti said that the troubles of head-end sys- 
tems were chiefly the bursting of hose, and lack of 
steam. Some trouble had been experienced in starting 
a turbine in a car that had previously stood unheated 
with the thermometer below zero. The steam on enter- 
ing the turbine froze the blades together and it was with 
some difficulty that the turbine was finally started. 


ASSOCIATION NEWS. 


At the meeting of the executive committee in Jan- 
uary, the various committee chairmen made progress 
reports which give an indication of a prosperous and 
even more successfull convention this year than last. 
The majority of the committees are holding monthly 
meetings, and by getting into the work early there 
should be some strong committee reports result. 

Five applications for membership in the Association 
were passed as follows: 

Wm. A. Delmar, New York City, N. Y. 

C. E. F. Ahlm, Cleveland, Ohio. 

W. H. Briggs, Evansville, Wis. 

Wm. T. Griffin, Chicago, Il. 

A. E. Greenwald, Gibson, Ind. 


Not since Mr. Ott gave us his valuable paper on this 
important subject in April, 1907, has there been much 
written or much discussion on head end train lighting 
before this Club. 

The business has not stood still, however, but has stead- 
ily advanced, and while it is still an open question which 
system best meets railway conditions, head end lighting 
is taking a more important place today than it ever has 
before in the railway world, and I believe will continue 
to hold its place in electric lighting of cars for a long time 
to come. 

While the general system of head end train lighting is 
the same as used 15 years ago, there have been a_num- 


*Paper presented before Western Railway Club, January 1912. 
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NEXT MEETING OF CAR LIGHTING CLUB. 


The next meeting of the Car Lighting Club will be 
Ladies’ Night, and an informal dance will be held in 
the library of the Western Society of Engineers. This 
is located on the top floor of the Monadnock Bldg., 
corner Jackson and Dearborn. The night entrance, 
however, is on Dearborn street, all other entrances be- 
ing closed after 7 o'clock. 

We have chartered Sousa’s Band and have kidnapped 
Rector’s chef to take charge of the eats on this festive 
occasion, so bring your lady-love and we will all trip the 
light fantastic till some time the day after. 

Dad Farrelly and Grandpa Gilman will probably 
break into the jollification with a discussion on the 
relative merits of Guernseys and Holsteins as butter 
factories, but it will take more than that to put on the 
soft pedal. 

Oh, by the way, the treasurer pays the fiddler, so 
mark your calendar and be on deck 8:30 P. M., 
Wednesday evening, February 21st, top floor, Monad- 
nock Building, north entrance on Dearborn Street. 


The subject of the March meeting of the club will 
be Train Lighting in Europe, and we will discuss the 
paper on Electric Lighting of Railway Trains by Mr. 
R. T. Smith, electrical engineer of the Great Western 
of England, part of which is published in this issue. 


This meeting of the club has been extensively ad- 
vertised in Europe by our worthy secretary, and it is 
understood that we will have letters from numerous 
other European and continental car lighting men giv- 
ing us a line on their equipment and their methods 
of car lighting. This ought to be one of the best 
meetings on record, for we will have a chance to see 
what the other fellow across the water is doing and 
how he does it. Better read over Mr. Smith’s paper in 
both February and March issues carefully before the 
meeting and come loaded for bear. 


The arrangement committee announces also the fol- 
lowing subjects: 

April, “Planning and Equipping of Railroad Shops.” 
By George W. Cravens. 

May, “More Troubles.” Discussion opened by H. G. 
Meyers. 

The January meeting on troubles was so successful 


that it was decided to repeat the program and bring 
out some more helpful ideas. 


ber of improvements and changes made. These, with 
the adoption of the new types of electric lamps, storage 
batteries, fixtures and reflector glassware, makes this 
system very efficient and reliable, where first-class uni- 
form lighting is required on a heavy train. 

While some of you are acquainted with the method of 
operation of a head end lighted train, a short description 
is thought necessary to enable others to better follow 
the paper. A head end system is one where a steam 
turbine driven dynamo is placed either on the locomotive 
or in the baggage car, taking steam from the locomotive 
to operate it. Auxiliary lighting is maintained, when 
locomotives are changed or cars stand in terminals, by 
two, three or four storage batteries, depending on the 
number of cars in‘train. These batteries float on the 
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main train wires in parallel with the dynamo, lighting 


the lamps should any thing happen to dynamo, turbine, 
steam hose or train part and pull out a connector. Fig. 
1 shows general wiring diagram. 

One of the advantages of the head end system is that 
the size of a train that can be lighted by this system 
is limited only by the number of cars the present 
locomotive can haul. I am, therefore going to take a 
1% mixed car train as an example. 


Equipment. 


One 25 kw. Curtis tubo generator, 3600 R.P.M. 110- 
125 volts. 

Switch board and dynamo connection in baggage 
car. 

Automatic loop connectors. 

Standard 2-compartment sets of train lighting bat- 
teries. 

The train is made up as follows: 
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at full capacity twice a month they remained in good 
condition. 

Early in 1910 I went seriously into the subject of 
charging batteries on the trains, as our charging plants 
are small and the number of batteries to charge con- 
tinually on the increase. Charging batteries enroute re- 
quires plenty of current, lamp regulation and means 
to determine the amount of charge and discharge the 
batteries are receiving. 

While there are a number of very good automatic 
lamp regulators on the market, they are quite expensive 
and each car on the train has to have one. Owing to 
the large number of cars required to make up this train, 
the cost of automatic regulators would have been over 


. $1,700, and we cast about to see if we could not sub- 


stitute some means to accomplish the desired results at 
less expense. This has been accomplished without 
altering or adding to the present three wire standard 
by connecting the battery directly across the dynamo 
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Fig. 1—Diagram Showing Battery Charging System. 


Fight hundred and seventy-two 104 volt 8 c.p. lamps 
are used and the total lamp load is 20,627 watts. The 
losses in machine and train lines is 22 per cent so the 
load on dynamo is 25,219 watts, which is the full ca- 
pacity of the machine. 

In actual operation we seldom get continual steam 
pressure enough to operate this load, so allow the storage 
batteries to help out until the number of lights is re- 
duced, as passengers retire for the night. 

Previous to April, 1910, we connected our batteries 
in parallel with the lamps on the two outside mains, al- 
lowing them to float on the lamp system. Later when 
the sleeper passengers had retired and the load was 
largely reduced we raised the dynamo voltage to 118 
or 120 and gave the batteries what is known as a float- 
ing charge. One hundred and twenty (120) volts is 
not high enough to properly charge the batteries but 
was as high as we deemed advisable to run our lamps. 
We found, however, that the batteries took a fairly good 
charge at 120 volts and with an initial charge in the yard 


motion and as they operate the electric lighting, it is 
very necessary for them to have simple rules to run by. 
I will therefore quote our charging instructions as they 
fully explain the operation of charging the batteries. 


Instructions to Dynamo-Baggagemen. 


At about midnight or when lamp load has fallen to the 
minimum begin charging. 

Arrange previously with rear-brakeman to open rear 
connector loop. 

Better arrange to do this at some station. Just before 
arriving at this station throw in your front end loop, oth- 
erwise train will be in darkness as soon as rear loop is 
opened. . 

Now, with everything running as it should be, put volt 
meter switch on lamps, throw in first point of large lamp 
resistance. That will lower voltage, raise lamp voltage to 
104. Now read dynamo voltage, if it stands at about 128 
or 130 let it alone; if not, throw large resistance to No. 2 
and again raise lamp voltage to 104. Continue this until 
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you have about 104 volts on lamps and 128 to 130 volts on 
dynamo. Let it run now until ampere load has fallen to 
about 5 to 10 amperes for each battery back of your car 
in addition to the lamp load. Then shut down dynamo. 
Pay particular attention to the amount of steam neces- 
sary to operate the dynamo and call for as little as pos- 
sible. This is very important. It saves coal, saves steam 
for the locomotive (where it is sometimes badly needed ) 
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Fig. 2—Test of 110 Volt 


and saves bursting steam hose, an expense to the com-. 


pany, delay to the train, and trouble to yourselves. 

Page 227 shows an automatic loop connector to op- 
en the loop, it is only necessary to insert the male con- 
nector. Therefore, if all connectors are in place there 
are no loops in the train except the one on rear of last 
car. Should train part from accident or is parted for 
switching, as soon as male connector is taken down the 
automatic loops immediately set, forming a circuit for 
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on the road, and keeps the batteries in good condition. 
The controlling of the charge is done by having am- 
pere hour meters in circuit with each battery. These 


are read at terminals and baggage men advised to 
charge more or less as the conditions demand. 

Lighting a 17-car train having over 800 lamps, and 
being about a quarter of a mile long is no mean under- 
taking, and on account of the heavy all night load (75) 
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seventy-five amperes it was found hard to keep the bat- 
teries charged and give satisfactory illumination. I 
therefore suggested to our people that we reduce the 
load on this train by adopting 60 volts, and using tung- 
sten and tantalum lamps. 

Many of you are aware that for more than two years 
I have been a strong believer and an earnest worker 
in endeavoring to bring about a standard of 60 volts on 
all the head end lighted roads, and while most electri- 
cal men can see advantage in it, the mechanical people 
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Fig. 3—Test of 60 Volt System. 


the current, either from the dynamo in front, or bat- 
tery on last part of train. 

The total cost of equipping a train for this system is 
$67.50. This includes hand lamp resistance, automatic 
cut out and extra main car feeders brought from roof 
main down to switch box and connections made in 4- 
battery cars. 

This system of charging has cut down the lamp re- 
newals 30 per cent, has enabled us to do our charging 


on some roads have so far not taken it very seriously. 
It gave me great satisfaction, therefore, that our people 
allowed me to try it out on the Pioneer Limited. 

On.November 10, 1910, this train arrived in the yard 
at 11:00 A. M., 110 volts, and when if left at 5:30 P. 
M. had been changed to 60 volts, lamped and tested. 
The operation that night was all that was expected and 
the lighting was beyond reproach. 

To convert the 110 volt dynamo into a 60 volt ma- 
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chine, we placed an extra field rheostat in series with 
the old one and a shunt across the compound field ter- 
minals. I had previously tested out a number of these 
generators and knew just what to do with them. The 
cost of converting this machine from 110 to 60 volts 
was $7.50. 

Figure 3 is a test sheet of this train at 64 volts. 

You will note by comparing it with test No. 2 of 104 
volt train that the amount of steam required to operate 
dynamo averaged about 18 pounds less. That the bat- 
tery charging current available was 50 per cent greater. 
The voltage was more uniform, 12 C.P. lamps were used 
instead of 8 C.P., increasing the light on train 50 per 
cent. ‘ 

Now let us compare the operation costs of the two 
systems. 

As there are six items that differ in each train opera- 
tion, we will compare them only. 

Consumption of steam. 

Weight hauled. 

Battery depreciation. 

Lamp renewals. 

Yard labor. 

Total candle power. 


110 VOLT TRAIN. 
Steam Consumption. 


We find that on a 110 volt train the average load was 
14.96 kw. 

Taking tests made by Mr. Wray, Bulletin No. 268, 
University of Wisconsin, for the efficiency of the tur- 
bine, we find that at 15 kw. load 88 lbs. of steam was 
used per kw.h. 88x15 kw. equals 1320x19 hours per 
trip equals 25080 lbs. steam used. This divided by 
5:5 Ibs. water evaporated per lb. of coal equals 4560 
Ibs. as used per trip 182 trips per year equals 829920 
Ibs. coal divided by 2000 (Ibs. per ton) equals 415 tons 
multiplied by $2.00 equals $830.00, cost of coal per 
year. 

Cost of Hauling Batteries. 

Four sets of 54 cells each, 216 cells at 173 Ibs. each 
equals 37,368 lbs. divided by 2,000 (Ibs. per ton) equals 
18.68 tons, 820 miles per trip multiplied by 182 trips 
multiplied by 18.68 equals 2,787,803 ton miles multiplied 
by .0015 cents per ton mile equals $4,181.70. 

Battery Depreciation. 
Battery depreciation figured at 15 per cent. . .$679.40 
Yard labor 554.80 
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| Lamp Renewals. 
Carbon lamps cost 20 cents each, 5,232 lamps were 
used, which equals $1,046.40. 


In the January issue we described a system of at- 
tempted indirect lighting on the new Santa Fe De 
Luxe diners, which, as far as indirect lighting goes, 
is in no way successful, so it is gratifying to be able to 
describe another car more correctly designed in so 


early an issue. This car, which contains the first ef- 
fective system of lighting passenger cars by the in- 
direct system, serves as the private car of Mr. B. F. 
Yoakum, Chairman of the Board of Directors of the 
Frisco Lines, and was placed in service in November, 
1911. It was built at St. Charles, Mo., by the Amer- 
ican Car & Foundry Company, and the lighting fix- 
tures were designed and built by the Safety Car Heat- 
ing and Lighting Company of New York. 
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60 VOLT TRAIN. 
Steam Consumption. , 

The average load is 10 kw., the average steam used 
is 105 lbs. per kw.h. 

Figured in the same as for the 110 volt train the cost 
of coal for this train was $660.00. 

Cost of Hauling Batteries. 
Four sets of 32 cells each 128 cells at 173 Ibs. equals 
22,144 lbs. or 11 tons equals $2,503.80. 
Battery Depreciation. 
Battery depreciation at 15 per cent $403.20. 
Yard Labor. 

While there are 40 per cent less batteries to handle the 
other work on the train remains the same, so I have 
taken 65 per cent of the yard cost of the 110 volt train 
which amounts to $360.12. ‘ 

Lamp Renewals. 

Forty-seven cents each is average cost of tungsten and 
tantalum lamps. We have figured 10 per cent more 
lamps used than on the 110 volt train. Cost of lamps 


$2,704.85. ~ 

Table of Costs, 110 Volt Train. 
Coal for operating dynamo.......... $830.00 
Batteries, cost-of hauling 3.9. eane 4,181.70 
Battery depreciation 15 per cent...... 679.40 
Yard labor ®./..0 usu. See 554.80 
Lamp ‘renewals, 4... jaa ee 1,046.40 
$7,292.30 

Table of Costs, 60 Volt Train. 
Coal for operating dynamo.......... $660.00 
Batteries, cost-of hauling. ..... 2.955 2,503.80 
Battery depreciation: 24.90. see 403.20 
Yard labor 2.0%. seis acc. a 360.12 
Lamp tenewals: 2..7..00..4 +. 00) eee 2,704.85 
$6,631.97 
Total saving by 60 volt system....... $660.33 
Total C,P, 110 volt train? 2% eee 6976 
Total..C. Py 60. volt tram... > ee 10,464 


While the difference in operating expense is not great, 
the lighting service is 100 per cent better. In fact, our 
operating troubles have been so greatly reduced, that 
where we formerly received constant reports of poor 
lighting, we seldom if ever now get a report of that 
kind. 

Closing, I wish to say that the interchange of cars, on 
our western roads is on the increase, and a uniform 
voltage for the head end lighted trains is more than 
ever necessary, and I hope the day is close at hand when 
those roads that have not adopted the 60 volt system 
as standard will soon see their way clear to do so. 


It is obvious that the dimensions of a railway car 
do not make the. most ideal conditions for indirect 
lighting. The low ceilings and the customary mahog- 
any panels and trim in the car prevent the most ideal 
illuminating results. It will, however, be seen from 
the accompanying tables, showing the illumination ob- 
tained by this method of lighting on this car, that the 
results obtained are very satisfactory. The fixtures 
used were not distinctly of the indirect lighting type, 
although in one of the lamps no useful light passes 
through the glass bowl of the fixture. The interior 
views of the dining and observation rooms on this car 
shown herewith, give a very good idea of the design 
of the fixtures used. In the dining room the bowl 
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of the fixture is made of leaded glass. The glass is 
of such a density as to permit of sufficient illumina- 
tion of the color design, but does not allow any useful 
light to pass through. The bowl is mounted to the 
metal band, which is supported from the ceiling by 
cast bronze chains. 

The design of the fixture, of course, was governed 
to a considerable degree by the requirements of car 
service. Sufficient strength was necessary to not only 
support the band and bowl, but also to insure against 
violent thrust of the fixture resulting from sudden 
jolts of the car. It will be seen from the illustrations 
that the convergent afms or chains produce a pleasing 
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tion. The reflector consists of a polished nickel flat 
circular band placed directly under the lamps and of 
suficient width to intercept the maximum downward 
Hux of light. The tip candle power of a tungsten lamp 
IS very small, but is enough to throw light enough 
across the bowl to illuminate that portion of the glass 
diametrically opposite from the lamp. By this method 
of lighting the glass bowl, shadows are avoided and a 
surprisingly even distribution of light is obtained at 
every part of the bowl. 

It might be well to note that, owing to the dimen- 
sions of the room, it was found desirable to raise the 
tips of the three lamps on each side of the fixture 


Fig. 1—Indirect Illumination in Dining Room. 


effect while sufficiently far apart at their base or ceil- 
ing to give ample strength. Diverging arms or solid 
chains would increase the strength, but their appear- 
ance would detract from the fixture. The fixture in 
the observation room is identical with that in the din- 
ing room, excepting the bowl. The bowl of this fix- 
ture is made of leaded glass of greater translucency 
than the glass used in the dining room bowl, in order 
that some useful direct illumination be available. 

The arrangement of the lamps and reflectors in these 
fixtures is somewhat unusual. Mounted at regular 
intervals inside the bronze band are twelve porcelain 
receptacles, using tungsten lamps. The lamps are 
held in a horizontal position so that the maximum 
light is thrown on the ceiling directly and by reflec- 


towards the ends of the rooms. This was done in 
order to obtain a wider angle of incidence and reflec- 
tion to re-direct more light to the ends of the room. 
These fixtures are unusually large in comparison to 
what has been used heretofore in railway cars, and 
considered alone would be too large for the confined 
area of these rooms. This fact, however, was duly 
considered when designing the fixtures, and since the 
finish of the rooms is severely plain, each fixture be- 
comes the central figure in the decorative design of 
the rooms. 

To appreciate more clearly the conditions govern- 
ing the illumination of these two rooms, it might be 
well to say that the ceiling in the dining room is chalk 
white, the ceiling in the observation room ivory or 
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cream white. The side walls, panels, etc., in both 
rooms are light mahogany. The carpet is dark green. 
The metal portion of the fixtures is finished in verde 
antique. 

By comparing the illumination obtained from these 
fixtures in both rooms with the table of desirable il- 
luminations compiled by Barrows, it will be seen the 
light is ample in both rooms. The illumination read- 
ings were made with a Sharp-Millar illuminometer 
three feet above the floor, with the car furnishings ex- 
actly as used in service. The results of these read- 
ings, however, are not the only conclusive evidence of 
the good illumination. “Casual observation as well as 
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Average 2.06 foot candles. 


Illumination in Dining Room—Center Fixture Using Twelve 
25 Watt Tungsten Lamps the Only Source of Light. 
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Fig. 2—Indirect Lighting Fixture in Observation Room. 


an extended observation of the light by the occupant 
of either of these rooms produces a pleasing effect. 
Where more illumination is required than that ob- 
tained by the indirect lighting fixtures, provision has 
been made by the use of four direct lighting lamps in 
each room, underweath the lower deck. The design 
of this fixture is illustrated in connection with this 
article and also a table lamp used in the observation 
room. 


Illumination in Dining Room—Center Fixture Using Twelve 
15 Watt Tungsten Lamps the Only Source of Light: 


Station. Foot Candles. 
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Average 2.48 foot candles. 


Illumination in Observation Room—Center Fixture Using 
Twelve 15 Watt Tungsten Lamps the Only 
Source of Light. 
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Fig. 3. Diagram of Test in Dining Room. 


Lighting Requirements in Foot Candles for Various Serv- 
ices as Compiled by Barrows. 
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Churches 


Fig. 4. Diagram of Test in Observation Room. 
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Electric Lighting of Railway Trains in England 


By ROGER T. SMITH, Electical Engineer, Great Western Ry. of England* 


The subject for the February meeting of the Insti- 
tution of Civil Engineers of England will be “Elec- 
tric Lighting of Railway Trains by the Brake-Vehi- 
cle Method.” We have just been given permission 
to publish an abstract of this paper by the Institute. 


Fig. 1—Showing Location of Fixtures. 


Mr. Smith’s paper is a very comprehensive one, and, 
although conditions are radically different in Eng- 
land, there is much information contained in his pa- 
per which will be of interest and value to car light- 
ing men in this country. 


The method of train lighting considered in this 
paper is that in use on the Great Western Railway, 
where axle-driven dynamos and accumulators, con- 
trolled by an automatic regulator, are installed on 
some of the coaches only. The lamps throughout the 
train are supplied from these equipments, which al! 
work in parallel, similar to central station practice. 
In general, apparatus and batteries are installed on 
brake-vehicles only, several other coaches being sup- 
plied from them under complete automatic control as 
to voltage. There is a consequent appreciable reduc- 
tion in the initial cost and in the cost of upkeep of 
the equipment. 

The author then gives an historical sketch of the 
development of. axle-driven car lighting equipment 
in England extending back as far as 1883, when Wm. 
Stroudley placed the first axle lighting equipment on 
the London, Brighton and South Coast Railway. In 
this equipment there was one generator placed in the 
guards-van, or baggage car, which supplied the light 
for the entire train. This experimental equipment 
was so successful that more trains were rapidly 
equipped with this system. The guards-van system, 
or headend axle equipment, as it would be known in 
this country, was subsequently replaced, however, by 
the Stone system, patented by Mr. A. B. Gill in 1894 
and improved in 1896, in which a generator and two 
sets of storage batteries are placed in each car. 

In 1884 the London & Northwestern Railway em- 
ployed a steam driven dynamo placed on the back of 
the tender for lighting a block train, no battery auxil- 


*Paper presented before Institution of Civil Engineers, London, 
England, Feb. 1912 by Roger F. Smith, Elec. Engr., Great Western 
Ry. of England, 
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iary being supplied. The headend steam-driven sys- 
tem, however, has subsequently been entirely sup- 
planted in England by various axle-driven devices. 


Car Illumination. 

The author says that to people with good eyesight 
and illumination of one foot candle falling on a pink 
newspaper (which may reflect only 40% of the light) 
may be sufficient, but after considerable experimenta- 
tion the author is of the opinion that the illumina- 
tion on a horizontal plane at eye level about 4 ft. 
from the floor should never be less than 1% ft. can- 
dle. In all modern passenger cars he aims to provide 
an illumination of 2 ft. candle on a horizontal plane 
for third-class cars and 2% ft. candles for first-class 
coaches. 

An important element in glare is contrast between 
the source of light and its surroundings. The intrin- 
sic brilliancy of a candle flame is but 3 candles per 
sq. in., but when this is seen in an otherwise dark 
room against a black background it causes discomfort. 
When a large sheet of white paper is placed behind it, 
however, so that the flame is seen against an illumin- 
ated background, the discomforture is very much re- 
duced. 

Adapting this principle to railway car lighting, the 
author provides that car ceilings be painted white. 
This has the double effect of increasing the effective 
illumination at eye level and increasing one’s ability 
to see by the elimination of strong contrast. 

Glare due to high intrinsic brilliancy can be dimin- 
ished, if not largely prevented, by providing a white 
enameled background so that the filament, when seen, 
is always on a brightly illuminated surface. 

In first-class coaches diffusion globes known as the 
short-pine holophane globes are used to get proper 
distribution of light. In third-class coaches these are 
omitted. 


Lamps. 

The author says that the majority of electric-light- 
ed trains at present in use in England were designed 
to use carbon filament lamps 8 to 10 candle power, re- 
quiring 3 to 5 watts per mean horizontal candle pow- 
er. The tungsten train lighting lamps used in Eng- 
land require from 1.2 to 1.5 watts per mean horizontal 
candle power. As the result of. a series of tests 
carried out by the National Physical Laboratory, it 
was decided the most satisfactory energy rating of 
tungsten lamps for train lighting is 1.3 watts per 
candle, giving useful life for about 850 hours, against 
600 hours for the carbon lamp with an efficiency of 
314 watts per candle. The tungsten lamp under these 
conditions in England costs the same as the carbon 
lamp, and gives the same light for the same time at 
40% of the energy consumption required by the car- 
bon lamp. In actual service the author says the 
tungsten train lighting lamps have given an average 
of 900 hrs. on the Great Western Railway. 

The arrangement of electric lamp fittings adopted 
after considerable amount of experiment for modern 
first-class cars is shown in Fig. 1. The ceiling is 
painted dead white, which improves the general il- 
lumination and prevents glare. The author says that 
any lighting system which provides a dark unillum- 
inated ceiling is bad, and he objects seriously to the 
use of reading lamps in a compartment. 

In the authgr’s arrangement each first-class com- 
partment has five 10-candle power lamps enclosed in 
pine shaped ‘holovhane globes. A dimming switch 
reduces the illumination to about 1/40 foot candle, 
this being required by the Board of Trade so that the 


lights in a passenger car will never be entirely extin- 
guished. One of the advantages quoted by the author 
in lamps inside diffusing globes is that it prevents 
theft and breakage by car cleaners. 

Dining cars are expected to be somewhat better 
lighted, “but the author believes that a plain short 
stalk or batten fitting, placing the lamps in holophane 
globes directly under a white roof, with a lamp above 
each table, gives the best effect. 

As to voltage regulation, the author said that this 
must be kept within 24%4% above or below normal. 
Even this variation will result in an increase in candle 
power of 10% and a decrease of 8% with tungsten 
lamps, and an increase of 15%, with a decrease 
of 14% with carbon lamps. Twenty-two-volt lamps 
are used generally on the Great Western Railway, as 
it is a direct multiple of the standard voltage of 110, 
220, etc.,.and it always permits of using 12 lead cells 
for batteries, a very convenient number. 


Storage Battery. 


The author believes that in order to draw proper 
attention to the importance of storage batteries in 
train lighting work, they should be considered as the 
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DISCHARGING 


essential element and the dynamo merely a device for 
providing that the output of the batteries be con- 
tinuous through the hours of lighting. The author 
says that, although the voltage of the storage battery 
is not an accurate indication of its condition of charge, 


it may be generally said that when that voltage’ 


reaches 2% volts per cell the battery is fully charged. 
It is quite practicable then, when this point is reached, 
to cause the charging to cease or to reduce it to a 
lower value. He believes this to be of considerable 
service in train lighting work. On the other hand, 
it is not at all practical to limit the discharge of the 
battery to 1.8, for in case of failure of the generator, 
the cells must supply light as long as possible, even 
though of low value. The author says that on his 
road they have employed both constant voltage and 
constant current methods of charging batteries. Be- 
tween these two extremes—charge at constant cur- 
rent with rising voltage and charge at constant volt- 
age with falling current—there may be, of course, an 
infinite number of gradations. 

The efficiency of charge with current at constant 
voltage is greater than at constant current. This is 
well known, and forms one of the attractions of the 
constant-voltage method. In general it may be said 
that the filling -up of the battery quickly at the start 
and rapid tailing-off of the current near the end is 
good for the lead cell. The great practical difficulty 
in the method is the excessive current taken during 
the first % hotir. 
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Careful experiment has shown that for any train- 
service other than a slow stopping service the full- 
load output of the dynamo in amperes at maximum 
voltage should be between one-and-a-half times and 
twice the amperes taken by the lamps, and that the 
mimimum capacity of the battery should be equal to 
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Fig. 3. 


the full-load output of the dynamo for 3 hours. This 
does not mean that the battery is to give this output 
at the 3-hour rate, but that the dynamo-output multi- 
plied by three gives the capacity at the 8-hour rate. 
That is to say, with a lamp-load of 15 amperes and a 
dynamo capable of an output of 30 amperes at full 
load, the battery-capacity at the 8-hour rate must be 
not less than 90 ampere-hours. With a sufficient pres- 


Fig. 4—Leitner Regulator. 


sure to charge the minimum size of battery fully with 
a constant voltage of only 2:32 volts per cell, the 
proper size of dynamo according to this rule would 
actually be overloaded 50 per cent. for % hour. This 
is on the assumption that the lamps are not burning 
during the maximum rate of charging; if the lamp- 
load is added, the overload of the dynamo during % 
hour would be 100 per cent. Such an overload is not 
admissible, so that the dynamo must be appreciably 
larger with constant-voltage charging than has been 
found needful where other methods are in use,and it will 
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consequently run during most of its output at a poor 
efficiency. This would not be a serious matter if 2:32 
volts per cell were sufficient to keep the battery in 
health; but it is not sufficient, for two reasons, Dur- 
ing the process of charge the specific gravity of the 
acid slowly increases to a maximum. During the 
early part of the charge, when no free gas is evolved 
from the plates, the heavier electrolyte tends to col- 
lect at the bottom and there is a regular gradation of 
layers of increasing density from the top downwards. 
When the cell is nearing the end of its charge, gas 1s 
given off in bubbles from both plates. As soon as gas 
is given off freely, it serves a very useful purpose in 
circulating the electrolyte and mixing the layers of 
different density, so.as to help natural diffusion. But 
with only 2:32 volts per cell sufficient gassing cannot 
be obtained, and the constant voltage has to be raised 
at least to 2:5 in order to obtain free gassing at the 
end of the charge. This means a still larger rush of 
current during the first 4% hour and a correspondingly 
larger dynamo. Secondly, to cure the initial stages of 
sulphation, which is the disease to which all lead cells 
are subject when insoluble lead sulphate chokes the 
pores of the active material, a charge up to 2:75 volts 
per cell is necessary, and no train-lighting equipment 
can be said to look after the battery properly unless 
it permits of a simple adjustment by which the volt- 
age at the end of the charge rises to 2:75 volts per 
cell and stops there with a small current passing 
through the cells. 

On the other hand, charging at constant current 
produces at the end of the charge such violent gassing 
at both plates that the active material is torn off and 
wasted in the bottom of the containing box from 
which the gradual accumulations have to 'be cleared 
out before they reach to and short-circuit the ends of 
the plates. Some over-charging is necessary for the 
health of the cell, chiefly to stir up the electrolyte 
mechanically by gassing and partly to get rid of the 
insoluble sulphate of lead referred to; but this over- 
charging must be under complete control, and the 
Author is not aware that any constant-voltage system 
provides for it. Although, for axle equipments requir- 
ing dyuamos of small size, constant-voltage charging 
at 2:5 volts per cell is being run successfully today, 
while the jolting a battery receives under a coach may 
help to make up for the want of gassing when volt- 
ages under 2:5 per cell are employed, constant voltage 
hardly appears feasible for dynamos with a normal 
output of 100 amperes. 

It is fortunately quite possible, by making the volt- 
age rise gradually throughout the charge, and thus 
prevent the enormous rush of current at the start, to 
obtain the chief advantages of constant-voltage charg- 
ing, namely, the steady reduction of the charging cur- 
rent technically spoken of as “tailing” the charge, and 
at the same time to insure such a voltage at the end 
of the charge that the cells gas freely. 

Curves of a similar twelve-cell. train-lighting bat- 
tery of 90-ampere-hour capacity, but controlled by 
means of an automatic regulator, are given in Fig. 2. 
Charging is effected with a dynamo having a maxi- 
mum output of 45 amperes, and controlled by the au- 
tomatic regulator, which gradually raises its voltage, 
though not fast enough to charge at constant current. 
After 4 hours of charging with a final pressure of 2:5 
volts per cell, the regulator cut off half the dynamo- 
field, the drop in charging current being clearly seen, 
and during the next 2 hours it brought down the charg- 
ing current to 4 amperes. In Fig. 3 are shown curves 
for the same equipment with the regulator set to give 


212 


a maximum voltage of 2:65 per cell for rapid charge 
for desulphation, the shape of the current-curve ap- 
proaching to a  constant-voltage charging-curve. 
Gassing began after 1%4 hour charging owing to the 
high voltage, and both plates were gassing freely 
after 2 hours charging, Tests of samples of acid 
drawn from various depths in the cell showed no 
difference in specific gravity between the top and bot- 
tom of the cell, whereas when the battery charged at 
constant voltage at 2:32 volts per cell a difference in 
densiy of 4 per cent. between the top and bottom 
when fully charged was obtained. No doubt if the 
constant voltage had been 2:5 volts per cell there 
would have been sufficient gassing to prevent this. 
In both Figs. 2 and 3 it will be seen that the part of 
the regulator which looks after the lamp voltage kept 
this voltage throughout both charge and discharge 
within X 2% per cent. 

These diagrams of tests of actual train-lighting 
equipments show that apparatus can be provided 
which will properly look after the charging of the 
battery. In the actual apparatus experimented with, 
in addition to the provision referred to for cutting off 
half the field of the dynamo, resistance is automatical- 
ly inserted in the other half of the dynamo-field when 
any predetermined voltage for which the regulator 
may be set is reached. This, while still keeping a 
very small exciting current, cuts down the output 
from 50 to 99 per cent., and finally leaves the battery 
floating on the dynamo as soon as it is fully charged. 
These are ideal conditions for the health of lead cells, 
and batteries opened out after 12 months’ use under 
these conditions have proved to be in perfect condi- 
tion. 

If machinery can be provided which automatically 
looks after the charging of the battery, securing that 
under all but accidental conditions, it is fully charged 
until both plates gas freely, and that then the charge 
is either cut off or so reduced as to leave the battery 
floating, all has been done that automatic apparatus 
can be expected to do. Human skill and organiza- 
tion must do the rest to keep the cells in health. 


At the present time the active material in the lead 
cell seems limited to a life of about 5 to 7 years, and 
only attains the latter age when carefully nursed. It 
is believed that it is now possible, by careful design 
and scrupulous care in manufacture, to increase the 
life under train-lighting conditions to 10 years. For 
any particular type of cell the cost of renewals of posi- 
tive plates, which give out first, the cost of resuscitat- 
ing negative plates and finally renewing them, and the 
cost of maintaining battery-boxes and renewing elec- 
trolyte and cleaning, can be quite accurately deter- 
mined from experience. The battery-maker ought to 
constitute a lead-exchange, the user selling him old 
lead and old active material and buying new plates, 
paying the difference. 

With large numbers of similar cells the matter of 
renewal becomes one of insurance only, and the cost 
of the maintenance and renewal of the lead cell for 
train-lighting is a matter which lends itself to ac- 
curate accounting. As far as the Author’s experience 
goes, an annual provision of 10 per cent. per annum 
on the capital cost of the whole cell will pay for both 
maintenance during life and renewals of plates and of 
boxes. 

It is to be remembered that if overcharging is auto- 
matically prevented, if over-discharging is prevented 
by careful supervision, and if maintenance is intelli- 
gently organized, the train-lighting battery in general 
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leads a more healthy existence than the stationary 

battery on a lighting load in a central station, and is 
much less tried than a battery providing power for a 
motor-vehicle. In both these latter cases the cells, 
after continuous charge, are discharged down to or 
below the proper minimum limit. It is well known 
that a battery of lead cells floating on a traction-load, 
with enormous discharges for short periods imme- 
diately followed by corresponding charges, is in gen- 
eral living a healthier life than the battery used on a 
lighting-circuit subject to continuous discharge, and a 
train-lighting cell has a better chance even than the 
traction cell. At every stop, or slow-down of the 
train below the charging-speed of the dynamo, the 
battery, if the lamps are on, discharges for a short 
time. It is then recharged, and these alternations are 
particularly helpful. Occasionally, when a dynamo- 
belt comes off, or the dynamo fails, or when lights-are 
left on for hours with the coach standing in a shed or 
siding, the battery is discharged right out; but if this 
is discovered in time and the cells recharged at once, 


Fig. 5—Showing Location of Automatic Switch. 


probably no great harm will be done. “It is the Au- 
thor’s experience that chronic over-charging is much 
more harmful than occasional over-discharge, provid- 
ed the cells are not left discharged for several days. 
If charging is stopped when the cells are full, the 
train-lighting battery works under favorable condi- 
tions in all sorts of traffic except when it is worked 
without notice on a slow, stopping, suburban service. 
In a slow, stopping service the time during which the 
battery is discharging may greatly exceed the time 
during which it is being charged, but even these con- 
ditions can be met for a few days unless the cells are — 
regularly discharged below 1:8 volt. 


Lamp-Regulation by Second Battery—For all lead 
cells the cost of material for maintenance varies with 
the size of the battery, though not directly as size. 
Within British train-lighting limits, maintenance-labor 
is practically the same per cell for any size up to about 
250-ampere-hours capacity. 

Battery-maintenance exceeds that of any other item. 
of electric-lighting maintenance, so that, the fewer the 
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cells used, the less costly their maintenance, almost ir- 
respective of size. 

Before train-lighting days glow-lamp voltage’ had 
been regulated by employing two batteries of an equal 
number of cells. One battery was charged, while the 
other discharged direct to the lamps, the two batteries 
being connected in parallel through a resistance which 
reduced the voltage of charge to the voltage of the 
lamps. Unless the lamp load remain constant, or 
nearly constant, this system with a fixed resistance 


Fig. 6—Showing Location of Battery. 


between the charging and discharging batteries is 
really not an efficient regulator; it is possible, how- 
ever, to regulate automatically the resistance between 
the two batteries, and under these conditions the 
voltage-regulation at the lamps can be kept within the 
prescribed limits. 


The Generator. 


Practically all of the car lighting generators on the 
Great Western are suspended pendulum fashion out of 
center as shown in Fig. 7, so that its weight supplies 
a known and constant belt tension. In addition to this 
a spiral-spring attachment to the dynamo-casing is re- 


Fig. 7—Leitner Generator. 


quired to give additional and adjustable belt-tension 
thus avoiding as far as possible the waste of power in 
the belt-slip. (Stone System regulates by belt-slip.) 
Belts are invariably used for driving the generator and 
the author reports that all types of belts are being tried, 
but an entirely satisfactory type has not yet been found. 

The armature is mounted in ball bearings with grease 
lubrication, and aside from any slight reduction in fric- 
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tion losses, ball bearings save their extra cost in main- 
tenance in a few months. The oil well needs far more 
attention than the grease-cup, and oil is a great nuis- 
ance in taking a dynamo off its suspension. 

While the number of fuses used in train-lighting 
should be reduced to the minimum, there is little doubt 
that, to protect the dynamo and battery in case of fail- 
ure of the automatic switch, a fuse is advisable in the 
armature-circuit; and fuses may be necessary in the 
field-circuit or circuits in some types of machines. 
These fuses should be of the enclosed type and be 
placed in a junction-box on the dynamo. All arma- 
ture and field-leads between the junction-box and the 
coach-body should be enclosed in flexible metallic tub- 
ing. 
As to the cutting-in speed, the author says that this 
should be 15 miles per hour on slow speed service, to 
25 miles per hour on express service, while for subur- 
ban service it may be necessary to cut-in the dynamo 
at a speed of 5 miles per hour. 


The Regulator. 


There has been a dearth of invention in Great 
Britain with regard to automatic apparatus for 
controlling the whole equipment. In the United States 
and on the Continent numerous ingenious and more or 
less successful designs are at work, but in this country 
the second battery seems to have been considered 
amply sufficient for lamp-regulation, and both batteries 
were made as large as possible to minimize injury from 
overcharging. This fact is somewhat surprising; for 
it is difficult to think of a more stimulating problem than 
the design of an automatic switchboard-attendant to 
take note of the previous history as well as the present 
state of a battery and provide for its proper treatment, 
while at the same time securing constant voltage at the 
lamps, whatever the battery-conditions may be. The 
Author has no experience, other than such as can be 
gained from reading the results of tests carried out by 
independent engineers, of American and foreign regula- 
tors, but the two or three regulators designed and in 
use in England are complete and successful pieces of 
apparatus. The functions of an ideal regulator for 
electric train-lighting apparatus would appear to be as 
follows :— 


First, it must control the lamp-voltage within 2% per 
cent above or below the rated voltage of the lamps, and 
it must do this with a twelve-cell battery between the 
limits of a safe minimum discharge-pressure of 22 volts 
(when all regulating resistance will be cut out) and the 
maximum of 33 volts which may be required for a de- 
sulphating charge. Within reasonable limits this volt- 
age-regulation must be independent of lamp load. If 
any lamps are on at all it is certain that, even in corri- 
dor stock, some three or four lamps are wanted in vesti- 
bule-ends and lavatories, and all requirements are met 
if voltage is kept constant between the limits of 10 per 
cent and 100 per cent of full load. 


Secondly, as already described under the heading of 
the lead cell, the regulator, when the lamps are 
off, must control the generator-field, so as to allow the 
full output of the dynamo to charge the empty battery, 
and the balance of*the full output (from one-third to 
one-half) necessary to supply the lamps when these are 
on. The regulator must further, as charging proceeds, 
gradually oppose the inherent rise in the dynamo-volt- 
age, but only at such a rate as to tail-off the charging 
cutrent. If properly set, the regulator can combine the 
advantages of constant-current charging and constant- 
voltage charging without the disadvantages of either. 
The regulator should reduce the charging current at this 
stage to at least 5 per cent of the full-load output of 
the dynamo until the battery is fully charged. 
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Thirdly, the battery being fully charged and the lamps 
being off, the regulator should reduce the charging cur- 
rent practically to zero which still alllowing the dyna- 
mo-field to be excited sufficiently to build up at once, 
and in the right direction, if suddenly called upon to do 
so by the switching on of the lamp load. 

Fourthly, the battery being fully charged and the 
lamps being on, the output of the dynamo must be ad- 
justed automatically so as to correspond exactly with 
the lamp load, wth the result that the battery, fully 
charged, is left floating on the load. Current neither 
enters nor leaves the battery, the whole of the lamp load 
being taken by the dynamo. 

How the first and second conditions may be fulfilled 
is shown in Figs. 2 and 3, Page 210-11. The third and 
fourth conditions, however, can also be complied with, 
and it is possible to employ a regulator now which will 
at one and the same time take into account the imme- 
diately preceding battery-charge, with the consequent 
state of the battery, and also the actual voltage of the 
battery and the amount of the lamp load. It is be- 
lieved that this covers all that should be required of 
an automatic regulator for train-lighting purposes. 

(To be concluded in the March Issue.) 


AN ENGLISH COMMENT ON THE ABOVE. 

Few writers have attacked the problem of electric train 
lighting with greater thoroughness than Mr. Roger’T. Smith, 
of the Great Western Railway, whose Paper to the Institu- 
tion of Civil Engineers on the subject displays an intimate 
acquaintance with the subject. It is unfortunate that only 
one system was dealt with, as, apart from that used on the 
Great Western Railway there are other systems no less 
worthy of attention. Indeed, it is probable that, notwith- 
Standing the author’s claim to the contrary, a self-lighted 
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Dealing with the cost, it seems that a six-coach train with 
a brake van at either end, both of which are equipped with 
the necessary generating and storage apparatus, costs £761, 
with an annual maintenance charge (battery, dynamo, lamps 
and wiring) of £44 18s. | 


Taking 500 coaches as equipped, the maintenance should’ 
average £6 per vehicle, while Mr. Smith estimates the cor- 
responding charge for a self-lit system would be about £9 
per vehicle per annum. 


The locomotive charges for axle-driven plants have never 
been ascertained with any approach to accuracy, but Mr. 
Smith gets nearer to the truth by some very careful experi- 
ments. The difficulty in such investigations is that the pow- 
er to be measured is but a small proportion of the locomo- 
tive’s output, much less than 5 per cent, and the only way of 
measuring the drawbar pull is by a dynamometer car which 
has a probable error of 5 per cent. If therefore the amount 
to. be measured is of the same order as the inaccuracy, it is 
difficult to ascertain whether a small variation of the figures 
is due to the measuring apparatus or to the power it is de- 
sired to measure. 


From some experiments it appears that the extra draw- 
bar pull necessary to light the train is of the order of 1.5 
per cent of the total drawbar pull. The illustration repro- 
duced below shows this very clearly. (See Fig. 8.) 

Another item is the cost of hauling the electrical apparatus, 
dynamos, and batteries; they appear to weigh 1.7 per cent 
of the weight of the train. 

From these two figures it is deduced that the power re- 
quired to light a six-coach train costs £13 per annum, and 
the cost of hauling the equipment would be £15, giving the 
total locomotive costs for lighting a six-coach train of £28 
per annum. The working costs already ascertained are £44 
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coach on the Dalziel, Stone, or other system is superior to 
any system which depends for its reliability upon the inte- 
grity of the train as a whole. 

Systems which depend on a small generator carried on a 
locomotive or baggage car are common on the Continent 
and in the United States, but self-lit carriages, i. e., carriages 
in which the electric lighting plant is an integral part of the 
coach equipment, have been preferred in this country. The 
Great Western Railway system is neither of these, inasmuch 
as it consists in equipping each brake van with an axle-driven 
generating plant, supplying current to the adjacent passen- 
ger coaches. Usually there are four coaches to a brake van, 
and the brake van equipment is therefore capable of dealing 
with this number, though there are composite and _ slip 
coaches, detachable at various junctions on a main line, all 
of which are brake coaches, and must therefore be fitted with 
self-lighting apparatus. 

It seems that, notwithstanding the slightly lower cost of 
equipping block trains with this system, the complication 
of a system that is so lacking in uniformity and so likely 
to be disorganized by variations in the type of rolling stock 
which often occur during heavy traffic, is not likely to com- 
mend itself to railway companies. 
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18s., say £45, giving a gross annual expenditure of £73: 

A further charge for interest on capital cost per train 
(£761) is, say £30, and a sum sufficient to redeem the cap- 
ital in 20 years would absorb £23, so that the annual cost 
of lighting a six-coach train, taking all charges into account, 
1Sssd 26: 

[t is only fair to point out that oil-gas lighting with in- 
verted mantles could be carried out for less, but, notwith- 
standing this, the electric lighting of railway carriages con- 
tinues to make headway, and will probably continue to do 
so. As evidence of this, we gather from a report of the 
committee of the Railway Electrical Engineers Association 
of the United States of America that out of 50,000 passenger 
cars in use on the steam railways 11,017 are electrically 
lighted, almost all modern stock. Of the systems in use, 
1,372 cars are lighted by storage batteries, 3,185 cars are 
lighted from steam-turbine-driven generators on locomo- 
tives, or in the baggage car at the head of the train, and 
5,900 cars have axle-driven generators. 

The Pullman Car Company light 2,400 out of a ‘total of 
4,264 cars by electricity, and use axle-driven generators ex- 
clusively—London Engineering Review. 
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ELECTRFICATION OF CHICAGO TERMINALS. 

The Electrification of Chicago Terminals was the 
subject of a talk given by Mr. L. C. Fritch, chief engi- 
neer of the Chicago Great Western Railroad before the 
Electric Club of Chicago, Jan. 31. 

Mr. Fritch said that Chicago is the greatest railroad 
center in the world, it being the radiating point for 
80,000 miles of railroads, one-third of all the mileage 
in the country. 

He divided the subject of electrification under two 
main heads of passenger traffic and freight traffic. Of 
the two, he considered the freight traffic by far the 
more important. Ten million freight cars annually 
are handled at Chicago, and this number is increasing 
10 per cent every year. He said that the greatest need 
is for an adequate system of interchange of freight traf- 
fic. for over 30 per cent of all of the 10,000,000 cars 
received annually are through traffic which merely 
passes through Chicago. 

There is an average delay in transferring freight cars 
of 72 hours. By a lectrified system of interchange, this 
could be easily reduced to 36 hours, and accordingly a 
great saving in time and money could be effected, as 
well as better facilities given the shipper. Railways 
terminating at Chicago actually lose much traffic be- 
cause of the poor system of interchange of cars, it be- 
ing routed so as to pass entirely around Chicago. The 
saving effected by an electrified freight interchange 
system would more than warrant the expense which 
electrification would involve. 

As to passenger traffic, he said that the logical solu- 
tion is to have all the railroads entering Chicago ter- 
minate in five central stations located side by side on 
12th street. Office buildings could be erected over 
train sheds and station, the revenue of which would 
more than pay the interest and depreciation on the in- 
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stallation required for electrification. As an impres- 
sive example of this point, Mr. Fritch said that twenty 
city blocks in the heart of New York have been re- 
claimed by the electrification of the New York Central 
terminal. Ten to twenty immense office and apart- 
ment buildings are being erected on each of these 
blocks, and the revenue from these buildings will 
more than pay the interest on all the immense in- 
vestment of the Grand Central Terminal. 

As to the feasibility of the storage battery locomo- 
tive as a solution of the electrification problem, Mr. 
Fritch said that this could hardly be considered se- 
riously, as the cost of a battery required to haul a 
3,000-ton train would be prohibitive. 

He said that one of the worst stumbling blocks in 
the path of electrification progress is the fact that no 
standard equipment has as yet been decided upon. 
If the various advocates of the direct current, single 
phase and three phase systems can get together and 
decide upon a standard equipment, one of the biggest 
objections to electrification will have been overcome. 
In considering the electrification of Chicago terminals 
this point is of greatest importance. On account of 
the fact that Chicago is a radiating point, there must 
necessarily be a uniform system of electric traction 
adopted. Electrification is bound to come, but any 
railroad adopting one of the three systems now rec- 
ommended may find itself in a few years facing the 
embarrassing situation of scrapping its entire elec- 
trical equipment to conform to the electric traction 
system of other railroads with which it connects. 
There must be one system adopted and that system 
must be the right one before electrification of Chicago 
terminals can be attempted. Electrification of indi- 


vidual terminals as they are at present located in Chi- 
cago would be an economic waste. 
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Shop Series 1|0O—West Albany Shops, N.Y.C. & H. R.R. 


The principal shops of the New York Central R. R. 
are located in the edge of the city of Albany, N. Y., in 
what is known as West Albany, and lie alongside the 
main line tracks. The buildings are arranged in two 
groups with the power house between them, the 


tive and was a wonder in its day, but now looks very 
“old fashioned.” 

The layout of the shops is very compact without 
being crowded, there being plenty of space between 
all buildings for the movement of material. The natu- 


Fig. 1—General View of N Y. C. & H. R. R. R. Shops at West Albany, N. Y. 


locomotive shops forming the easterly group. It was 
in these shops that the famous World’s Fair locomo- 
tive “999” was built. This engine is really the pro- 
genitor of the modern high speed passenger locomo- 


ral lighting of these buildings is especially notable, 
a large portion of each wall being of glass. The five 
principal buildings of the locomotive shop group are 
virtually under one roof because of the arrangement 
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The machine and blacksmith shops are in a large build- 
ing lying east and west, and the two erecting shops 
and the boiler shop are in three buildings forming 
wings on the south side of the matin building. The 
paint shop, iron shed, turn table, etc., lie to the east 
and the power house and office building are to the 
west of this group. The car shops form a separate 
group of buildings to the west of the power house. 
Three-phase alternating current is used in these 
shops almost exclusively, generated in their own power 
plant. The average day load is 1,800 k. w. and night Caen 


load 700 k. w. Most of the machinery is driven by | | 
induction motors, about one-half of which were added ; an] oar 
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to old tools by the shop force. There is also some 
220-volt, 3-wire d. c. power in use. The arc lighting 
circuits total 900 k. w. at 2,300 volts, being stepped 
up from 480 volts through air cooled transformers 
and down to 110-220 volts on a 3-wire system for use 
in the shops. There are no motors on the lighting cir- 
cuit, the lines being separate. 


Power Plant and Heating System. 


The power plant is located in a brick building 100 ft. 
wide by 200 ft. long, with two smoke stacks, and lies 
about the center of the groups of buildings. The stacks 
are of radial bricks and are each 165 ft. high, one being 
10 ft. inside diam. and the other one 12 ft. 6 in. inside. / DOHS INLIFTAT 
The engine room and boiler room are each 50 ft. in 
width and extend full length of the building, the en- ee 
gine room floor being several feet higher than that of (e] Ci 
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The boiler room contains 4 Franklin 500 h. p. water 
tube boilers and 3 Edgemoor 600 h. p. water tube boil- 
ers, all of which are equipped with Taylor gravity 
underfeed stokers. Here are also 2 blast fans for me- 
chanical draft each driven by a 250 h. p. Bliss steam 
turbine. Their capacity 1s 30,000 cubic feet of air per 
minute. The hydraulic accumulator and auxiliary 
pump maintain a working pressure of 1,500 lbs. per 
square inch for hydraulic presses, etc. A coal crusher 
with a capacity of 50 tons per hour and the coal and 
ash handling apparatus with capacity of 40 tons per 
hour are installed here. They were made by the Link 
Belt Co., Chicago. Coal-hoppers are mounted over- 
head with leaders down to the stoker-hoppers in the 
usual manner. 


The engine room contains 2 Ball & Wood 900 h. p. 
cross compound engines, each connected to a 600 k. w. 
General Electric a. c. generator, and 2 Ball & Wood 
750 h. p. cross compound engines, ape direct connect- 
ed to a 500 k. w. Western Electric a. c.. generator. Ex- 
citation for these generators is supplied by 2 Wood- 
bury 50 h. p. engines connected to 35 k. w. General 
Electric d.c. generators. In addition to the a. c. gener- 
ators there are 2 General Electric 300 k. w. d. c. gener- 
ators driven by 435 h. p. synchronous 3-phase motors, 
1G. FE. 100 k. w., d. c. generator driven by a 133.h. p., 
3-phase synchronous motor, and a 75 k. w. G. E. d.c. 
generator driven by a 100 h. p. induction motor. 


The auxiliary apparatus in the engine room com- 
prises two Ingersoll-Rand two-stage air compressors 
with capacities of 2,400 cubic feet each, at 100 lbs. pres- 
sure, driven by Cooper-Corliss cross compound en- 
gines; two Duplex feed water pumps, 12x71/2x10 in.; 
one 500-gal. centrifugal pump; one Davidson three- 
stage service pump of 3 millions of gallons capacity 
per day; one Duplex service pump, 20x10x18 in. with 
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Fig. 2—Shop Layout. 
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~ acapacity of 1,500 gallons per minute; two oil circulat- 
ing pumps, 4x4x6 in.; two “White Star” oil filters, and 
three vacuum pumps for the Webster & Donnelley 
heating system. 

The engines exhaust into a combined muffler and 
grease extractor, from which the steam goes to heater 
coils in the various shops. The shops are warmed by 
air heated in passing over these coils and thence 


Fig. 3—Overhead Electrical 


Distribution System. 


through ducts to all parts of the buildings, these coils 
being located through the shops as follows: 


PL ACHINENONOD os op vise + x Pima GLE OTOP) 3.410) ups ln are « 2 
Meeet erecting shop.<...2 Wood Mill.....: 2.0.8... 1 
East Erecting Shop..... Pipuatge aint OhOp. sa. 2 
Blacksmith Shop....... Z ePoIMal let amet hOpien.«. a. 2 


All the other shops are heated by direct radiation 
from steam coils. The maximum pressure of air main- 
tained by the blowers is equal to that of a column of 
water 3 in. high. All returns operate on the Donnelley 
vacuum system which maintains a vacuum of from 8 
to 10 inches. Cochrane feed water heaters are used for 
re-heating the water of condensation before returning 
it to the boilers. An automatic pressure regulator is 
provided to supply live steam to the heating system in 
case the pressure drops too low. 

The blower fans for the heating system are driven 
by motors or engines as follows: 

West Erecting Shop, Twin steam engines, each 25 h. p. 
East Erecting Shop, 2 induction motors, each 35 h.p. 
Machine Shop, 2 induction motors, each 35 h.p. 

Boiler Shop, 2 induction motors, each 35 h.p. 

Paint Shop No. 4, 2 induction motors, each 35 h.p. 
Paint Shop No. 10, 2 induction motors, each 30 h. p. 
Wood Mill, 1 induction motor, 30 h.p. 

All of the above motors are of the variable speed 
type and drive fans through Morse silent chains. The 
practice here is to vary the speed of the fans to suit the 
weather conditions instead of changing the steam flow. 
The air ducts run overhead. 
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The large main switchboard is located in a gallery 
along the east side of the engine room, which allows 
the attendant to have a good view of the machines at 
all times. The switchboard consists of the following 
panels: 

4 Main a. c. generator panels. 

1 Totallizing a. c. panel with Tirrill regulator, graphic 
ammeter and recording wattmeter. 

1 Totallizing a. c. panel for seven 480-volt feeder pan- 
els. 

1 Transformer panel for three 200 k. w. step-up trans- 
formers. 

1 Transformer panel for three 100 k. w. step-up trans- 
formers. 

4 Exciter panels. . 

3 Starting panels for motor-generator sets. 

3 Generator panels for motor-generator sets. 

1 Totallizing d. c. panel with a Thomson recording 
wattmeter. 

6 Feeder panels, 250 volts d. c. 

7 Feeder panels, 440 volts a. c. 

1 Series arc lighting panel. 

1 Transformer panel for three 100 k. w. and three 200 

k. w. step-up transformers. 

8 Lighting feeder panels, 2,300 volts. 

This switchboard was built by the General Electric 
Co. and their hghtning arresters are installed in con- 
nection with the feeder lines. 


Distributing System. 


The method of distribution followed here is notice- 
able and very different from that usually followed in 
Railway Shops. All transmission lines run on 
steel towers and all indoor wiring is in con- 
duits. The construction is massive and perma- 
nent all through, and separate feeders run from 
the switchboard to each distribution center 
throughout the shops and yards. Current for 
power purposes is distributed at 250 volts d. c. and 440 
volts a. c., the later stepping down to 110/220 volts on 
a 3-wire system for use in the shops. A transformer 
is located outside each shop and no lights are operated 
on power circuits. 

From the power house current is carried to dis- 


Erecting Bay by Mercury Vapor 
Lamps. 


Fig. 4—Night Illumination of 


tribution panels in each shop and thence to the vari- 
ous groups of motors. Each circuit is fused at the 
panels and equipped with a switch at the motor. In 
the locomotive shops there are 12 panels, 250 v. d. c., 
of 12 circuits each and 20 panels, 440 v. a. c., of from 
6 to 12 circuits each, and in the boiler shop there are 
22 panels, 440 v. a. c. of 2 circuits each. All motor 
starters and fuses are enclosed in boxes to protect 
employees. There are 12 Condit oil switches for con- 
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trolling motor circuits, and all a. c. motors over 5 h. p. 
have starting compensators. 

All of the a. c. crane motors are Form M. General 
Electric induction motors, the list of cranes being as 
follows: 


Machine SHODiog stench. te © een cee a.c.—Il5 tons 
Machine Shop tie ate ee eee a.c.— 7!) tons 
West Erecting Shop: e+ aaah as tae d.c.—60 _ tons 
West Krecting Shop acer. eee d.c.—60 _ tons 
East Mrecting- shOpee. qs 4- se com eee a.c.—120 tons 
Hast Hrectine pono Dp een cee ee See a.c— 40 tons 
Haste Erecting 2 ohOpee eae ee ene a.c—l0 tons 
Stra o Gr4Vardares. src otee cis rateneanene seen a.c.—20 tons 
BoilerfSbOpmaaws ase borne Oe eee eee d.c.—40 _ tons 
Boulere Shoe Varken eesti oe ae eee eae d.c.— 5 tons 


Several of these cranes have secondary hooks in 
addition to the main ones for lifting light loads. 


LOCOMOTIVE SHOP. 

The west erecting shop contains 20 pits and 2 extra 
tracks, all lying crosswise of the building, and two 
60-ton cranes running one above the other to facilitate 
passing. The building is 90 ft. wide by 440 ft. long 
and has a gallery extending full length along one side 
containing the tin and pipe shop. The hot air ducts 
are carried overhead among the roof trusses with 2 
outlets between each pair of tracks, there being 31 hot 
air ducts 12x22 in. each side of the machine bay and 
23 outlets 18x18 in. between the tracks. The natural 
lighting of this shop is excellent, and the artificial 
lighting is provided by 23 enclosed 6.6 ampere arc 
lamps each side on columns and 10 A. B. flaming arc 
lamps along the center and placed very high. 

The east erecting shop is an older one than the west 
shop and is 95 ft. wide by 440 ft. long. It contains 
20 pits and 2 tracks on 35-ft. centers similar to the 
other shop and the 120-ton and 10-ton cranes operate 
over the pits. The 120-ton crane has a 10-ton second- 
ary hook and runs above the 10-ton crane. Over a 
16-ft. aisle along the east side of this shop is a 40-ton 
crane, and the heating and ventilation is similar to that 
in the west shop. Lighting is by Cooper Hewitt mer- 
cury vapor tubes, there being 11 of them in the 16-ft 
aisle and 2 rows of 12 over the pits. 

The machine shop occupies a building 360 ft. long 
by 145 ft. wide and contains a large tool room wherein 
most of the tools used in these shops are made. There 
is a 15-ton crane with a 2-ton secondary hook and a 
714-ton crane installed here. Ina gallery at the west 
end of this shop is the brass department, the lighting 
of which is done by 3 Cooper Hewitt lamps. In the 
south half of the machine shop there are 30 Cooper- 
Hewitt lamps in 2 rows and in the north half there 
are 34 of them in 2 rows. In a narrow space 240 ft. 
long, over the tool room side of the shop, there are 
twelve 500-watt tungsten lamps installed on test to see 
how they compare with the Cooper-Hewitt lamps. 

Most of the machine tools in these shops are motor 
driven direct, there being also a few group drives and 
some drives of air and steam. It is interesting to note 
by the accompanying lists how both a. c. and d. c. mo- 
tors have been used to the best advantage instead of 
adopting one type only. 

The blacksmith shop occupies the east end of the 
building containing the machine shop and is 240 ft. 
long by 145 ft. wide. One corner is devoted to the 
making of bolts, and the usual assortment of hammers, 
forges, etc., are there. The boiler shop extends to the 
south from the blacksmith shop and is 125 ft. wide by 
430 ft. long. Across one end is the wheel section and 
in a gallery over one orner is the carpenter shop. 
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proposed to build an extension to the east of the boiler 
shop 125 ft. by 275 ft. for a tank shop and one 100 ft. 
by 100 ft. for a carpenter shop. 


Car Shops. 


The group of buildings forming freight and passen- 
ger car shops lies to the west of the power house, and 
is unusually compact for so large a plant. There are 
10 large buildings here in addition to a large store 
house and numerous sheds and other small buildings 
and two transfer tables. The buildings comprise 2 
car building shops, a wood shop, a blacksmith shop, 
a machine shop, 2 paint shops, an upholstery shop and 
2 car repair shops, one for heavy car repairs and the 
other for ordinary freight and passenger car repairs. 
The storehouse is 41 ft. 6 inches wide by 500 ft. long 
and lies along the north edge of the group, the others 


ranging along the main line tracks for about a quarter 


of a mile and being from 300 ft. to 500 ft. in length and 
from 80 ft. to 160 ft. in width. 

A 60 ft. transfer table is placed between the two car 
erecting shops and serves 37 tracks, and a 75 ft. trans- 
fer is located between the 2 car repair shops and serves 
18 tracks. A noticeable feature of these shops is the 
practice of placine roofs over the storage spaces 
throughout the yards instead of leaving material ex- 


Fig. 5—Interior of Power House. 


posed to the weather. 
ered are wheels, trucks and scrap, although there are 
some lumber piles at one end of the yards. 

The car shops are well lighted, both by windows and 
skylights in many cases, and with a large number of 
lamps at night. There are approximately 400 are lamps 
and 700 incandescent lamps installed in the car shops 
alone. The equipment of wood working and machine 
tools is unusually complete, and a. c. motors are used 
almost exclusively. The accompanying list shows the 
number of group and individual drives. A large num- 


ber of hydrants are located between and through the ~ 


buildings and fire protection is very well provided for. 


Miscellaneous. 


The present offices are located in an old building to 
the north of the power house, but it is proposed to 
erect a new brick office building in the near future 
which will contain offices for the various shop depart- 
ment heads and division accounting, a hospital and 
resident physician, and a lunch 
ployees. 

It is also proposed to erect a new finishing shed 
for locomotives that will practically be nothing more 


About the only things not cov- © 


room for office em- 
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than a roof on columns and without sides. This will 
be a place for putting on the trimmings and finishing 
touches after they leave the erecting shop and before 
going out on the road for test. 

The class room for apprentices is located in the ma- 


Fig. 6—Interior of Machine Shop Showing Excellent Daylight 


Illumination. 


chine shop over the brass room. ‘There are 125 boys 
taking the apprentice course, ranging from 16 to 20 
years in ages, and they get 2 lessons per week, during 
the morning. They are instructed in mathematics, 
drawing and machine design in addition to the prac- 
tical work in the shops. . 


Lighting. Tee ASB; 
can- Flame Cooper- 

Shop. mrceuescent, Arc. ‘Hewitt: 
Power. House... 20 ae rg 18 (425 watt) 
Loco. Shops... .. . 102 206 21h 139 ‘ 
Freight Cars... 65 21 
Passenger Cars. .152 339 
Paint Shop..-.. 147 170 
Blacksmith Shop 16 14 
Planing Mill.... 24 79 
stope. arouses... 11 Sa 
Miscellany...... 21 90 

otal, wc. Ss 558 1010 rh mae GY 


Located in the storage yard are 3 flue tumblers 48 in. 
in diam. Each of them holds 250 flues 21 ft. long and 
contains false heads for shorter flues. The doors at 


Iumination of Machine Shop by Mercury Vapor 


Fig. 7—Night 
Lamps. 
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the ends are stationary, the barrel revolving between 
them. Each tumbler is driven by a 20 h. p. motor at a 
Speed of 25er. p.m, 

A large transfer table runs between the two erecting 
shops, and a crane spans the storage yard between the 
east erecting shop and the boiler shop. A casting plat- 
form will also soon be constructed just north of the 
power plant. It will be 95 ft. square. 

Another interesting feature of these shops is the 
large amount of overhead trolley or telpher carriers 
installed for hauling locomotive parts about the shops. 
These consist of steel bars mounted edgewise on hang- 
ers from the roof trusses overhead, or the floor beam 
above as the case might be, upon which run small cars 
or trolleys with two wheels from which are suspended 
hand operating chain blocks for hoisting. These trol- 
ley tracks are made with switches and turn-outs at 
intervals which are easily operated by hand, and many 
very short turns occur in the overhead track. The 
value of such a convenient system is apparent as it 
reduces the amount of trucking through aisles and 
over rough places in the floor. 

The writer desires to extend his thanks to Messrs. 
John Howard, Supt. Motive Power; F. W. Brazier, 
Supt. Rolling Stock; L. A. Raymond, Supt. Shops, 
and Mr. M. J. Howe, Master Mechanic, of the New 
York Central Lines, for their courtesy and co-opera- 


Tass Gc i 


Fig. 8—Corner in Machine Shop Showing Hand Cranes and Trolley. 


tion in assisting me to secure the data for this article. 
We also wish to thank the Cooper-Hewitt Electric 
Co. and Nimis & Nimis, contractors, for photographs 
illustrating parts of the installation. 


TABLE I. 

LOCOMOTIVE DEPARTMENT—MOTOR-DRIVEN 
MACHINES. 

No. Machine. Motor Driving. 
1 90-in. Driving wheel lathe Ns Tay Soygel DESKES 
1 90-in. Driving wheel lathe 16a ps Di G 
1 78-in. Journal lathe 10e Hy patAm C. 
1 42-in. Truck wheel lathe P3e) hapa. C: 
1 24-in. Engine lathe Giz Wage GC: 
1 24-in. Engine lathe Oe lies. Oo. C. 
1 24-in. Engine lathe AUST leper Decl: 
1 24-in. Engine lathe as lar, yee ake Ae 
1 18-in. Engine lathe AS, die pp Ae 
1 16-in. Engine lathe eirrepalen pig Dak Op 
1 18-in. Engine lathe ae: pen ane 
1 18-in. Engine lathe Ah. p. Oa.G 
1 16-in. Engine althe Se hep. Ae G 
1 16-in. Engine lathe 2) tapestries 
1 18-in. Engine lathe Sy hie peg 
1 24-in. Engine lathe Ay ley Hoy) SOL, 
1 26-in. Engine lathe Soe hpipr Dae. 
1 18-in. Engine lathe be i.e Daa, 
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i 
1 
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a 
1 
1 
1 
1 
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18-in. Engine lathe 
26-in. Engine lathe 
16-in. Tool room lathe 
24-in. lathe 

D! Hevaxieilathe 
20-in. brass lathe 
16-in.*tool room lathe 
36-in. engine lathe 
30-in. engine lathe 
30-in. engine lathe 
Prentis lathe 

Prentis lathe 

Prentis lathe 


D. H. 42-in. boring mill 

D. H. 42-in. boring mill 

D. H. 10-ft. boring mill 

D. H. .36-in. boring mill 

D. H. 42-in. boring mill 

D. H. 42-in. boring mill 

D. H. 42-in. boring mill 
42-in. car wheel boring mill 
36-in. vertical boring mill 
42-in. vertical boring mill 


72-in. Tire boring mill 
Boring mill 
36-in. Planer 
24-in. Planer 
33-in. Planer 
60-in. Planer 
60-in. Planer 
32-in. Planer 


*42-in. Planer 


32-in. Planer 
one Mlaner 
cylinder planer 
6-ft. Radial drill 
6-ft: Radial drill 
34-in. Radial drill 
Drill 

6-ft. Radial drill 
60-in. Radial - drill 
30-in. drill 

stay bolt rill 
Four spindle. drill 
60-in. Radial drill 
20-in. Davis drill 
20-in. Davis drill 
20-in. Davis -drill 
20-in. Davis drill 
20-in. Davis drill 
20-in. Davis drill 
20-in. Davis drill 
6-{t. Radial drill 
6-ft. Radial drill 
6-ft. Radial drill 
6-ft. Radial drill 
6-ft. Radial drill 


42-in. vertical milling machine 
48-in. horizontal milling machine 
No. 4. universal milling machine 


66-in. boring mill 
cylinder boring mill 


Cincinnati milling machine 


24-in. shaper 
24-in. shaper 
24-in. shaper 
16-in. shaper 
24-in. shaper 
shaper 

28-in. shaper 
28-in. shaper 
Grinder 

34-in. shaper 
gap ginder 
grinder 
grinder 
grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
24-in. grinder 
grinder 

stay bolt. cutter 
bolt cutter 
bolt cutter 
1%4-in. bolt cutter 
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4-in. bolt cutter 
Turrett lathe 
Turrett lathe 
600-ton wheel press 
25-ton wheel press 
25-ton wheel press 
150-ton wheel press 
wood turning lathe 
28-in. slotter 
15-in. ‘slotter 

16-in. slotter 

16-in. slotter 

Key seating machine 
Bolt pointing machine 
quartering machine 
wood surfacer 
bolt turning machine 
six spindle nut tapper 
fan blower 

stay bolt machine 
fan blower 

fan blower 

flue cutter 

flue cutter 

flue cutter 

flue cutter 
punch No. 3 

punch No. 5 

punch No. 5 
spring machine 
punch .& shears 
punch & shears 
spring machine 
12-ft. rolls 

8-ft. rolls 

spring machine 
500-pound hammer 
300-potnd hammer 
2-in. bolt header 
forging machine 
forging machine 
rotary bevel shears 
shears 

shears 

shears 

shears 

flue rattler 

flue rattler 

Die sinking machine 
Bolt altering machine 
Fans for heating 


Nut facing machine 
Spring rolls 
150-ton wheel press 
Hydraulic riveter 
Mud ring riveter 
Flue tester 
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15 h.-p: D.C. 
Water power 
Water power: 
Water power 
Water power 


Spring banding machine 1416 Evans Co., Phila. Water power 
Hand operated 
Hand operated 
Hand operated 
Hand. operated 
Hand operated 
Hand operated © 
Hand operated’ 

Hand operated 
Hand operated 
Hand operated 


Creenard press 
Punch 

4-ft, rolls 

30-in. rolls 
40-in.,rools 

4-ft. rolls 
Burring machine 
Burring machine 
Burring machine 
Circular cutter 
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IN GROUPS. 


Group driven by 10 h. p. A. C. motor. 


24-in. drill 


Pipe threading machines 


Group driven by 30 h. p. A. C. motor. 


24-in, 
20-in. 


Engine lathes 
Engine lathes 
18-in. Engine lathes 
14-in. Engine istics 
Shaper 

Grinder 

Centering machine 


Group driven by 30 ‘h. p. A. C. Motor. 


20-in. Engine lathes 
16-in. Engine lathes 
24-in. Planers 


18-in. Drill 


* 
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5-ft. Radial drills 

41%4-ft. Radial drill 

20-in. Drill 

18-in. Hor, milling machine 
24-in. Hor. milling machine 
Boring mill 

Turrett lathe 

Centering machine 

24-in.. Engine: lathe 

42-in. Engine lathe 


ee 0 
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Group driven by 15 h. p. A. C. motor. 


Tool grinders 
30-in. Grinder 
Grinder 


Ht et PL 29 


Double-wheel emery grinder 


Group driven by 10 h. p. A. C. motor. 


Grinder 
Buffing wheel 


HH 


Group driven by 30h. p. A. C. motor. 


18-in. Lathes 

24-in. Lathe 

16-in. Lathe 

Lathe 
18-in. Brass lathes . 
Turrett lathe 

Bench lathe 
Hor. milling machine 


BPH HORE Hw 


Group driven by 20 h. p. A. C. motor. 


Davis drill 


‘Tennon machine 
Rip saw i 
Cross-cut saw 
Band saw 

Grind stone 
Jointer 


fee ee pk pepe et 


TABLE II. 


Combined mortising machine 


CAR DEPARTMENT—MOTOR-DRIVEN MACHINE. : 


No. Machine. 


1 Grinder 
_1 Grinder 
1.Wood lathe 
“1 Wood lathe 
_1 Boring machine 
1 Jig saw . 
1 Inlayer 
1 Boring machine 
“1 Boring machine 
1 Gainer 
1 Carver 
1 Swing saw 
1 Swing saw 
1 Band saw 
1 Wood planer 
1 Rip saw - 
1 Mortising machine 
1 Gum sticker 
1 Sticker 
1 Sticker 
1 Swing saw 
1 Swing saw 
1 Swing saw 
‘1 Flag stick machine 
1 Mortising, machine 


VY Boritg machine | boty 


1 Rip saw 
1 Boring machine 
1 Boring machine 
1 Boring machine 
1 Boring machine 
- 1 Band -saw - 
1. Skid. Lat of. 
1 Mortising machine ~~ 
1 Wood shaper--~ 


1 Rip saw ae G4 


1 Jointer 
» 1 Gainer 
_ 1-Gainer 
1 Gairfer 
* 1 Blower 


- 1 Boring machine and gainer _ 


-1 Planer and blowe 
-,1 Rip, saw 
1 Gainer 

“1 Rip saw 

1 Sticker 


Motor Driving. 
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1 Motor in plating room 
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Wood planer 
Blower 

Saw 

Sticker 


Sticker and jointer ~ 


Saw 
Sticker 
Blower 


Sand paper machine 


Wood planer 
Blower 

Wood planer 
Wood planer 
Blower 

Drill and punch 
Shaper 

Wheel press 
Blower 

Blower 


Blower for heating system 


Saw 
Swing saw 
Test motor 


Motor for generator set 


Small hammer 
Bull dozer 
Shears 

Hammer 

Punch 

Shears 

Punch and shears 
Punch and shears 
Forging machine 
Bolt tapper 

Bolt machine 
Pipe machine 
Pipe Machine 
Brush and beater 
Sewing machine 
Sand blower 
Band saw 
Heating. fan 
Wheel lathe 
Axle lathe 
Shaper 
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Group driven by 20 h. p. A. C: motor. 


Band saw 
Mortising machine 
Wood drill 

Wood - planer 
Grind stone 


Group driven by 


Buffing wheels. 
Lathe 


Grinders 


20 hy p:. Ax. G- motor. 


Group driven by 1 h.-p.-A- C. motor. 


Group driven by 10 h. p. A. C. motor. 


Knife grinder 
Battery machine 
Band saw filer 
Saw grinder 
Emery wheel 
Cutter re 
30-in, Folder 
60-in; Folder 
Folder 

30-in. Folder 


Turning machine - 


Turning machine, 
Swedging machine 
Swedging machine 
Wiring machine 
Belt:lacing. machine 


2000-pound hammer - 


300-pound hammer 
600-pound hammer 
4500-pound hammer 


1500-pound hammer _ 


1800-pound hammer 


-2700-pound hammer 


6000-pound hammer 
Flue ‘welder 

Pluéi ‘welder © 

Flue welder 


. Furnaces -. 
‘Crude oil heaters 


Flanging clamps 


P< p+ 


OE tei 


» 


. ... Hand operated 


-. Harid operated 
”- Hand operated 
- “Hand operated 

“ Hand operated 
Hand operated 


3 - *»Hand -operated 


Hand operated 
Hand operated 
- Hand operated 
Hand’ operated 
' Steam opetated 


- _ Steam operated 


__ Steam,.operated 
Steam operated 
Steam operated 


> Air operated 
Air -opegafert 


Operated by oil and .air 


_Air operated 
Air operated 


In this series of plain talks it is our purpose to give the 
reader the nearest equivalent to a Correspondence School 
course in Electric Car Lighting that is possible in a 
monthly journal. As the field to be covered is highly 
specialized and complex, we realize that it is no small task 
we are undertaking, and accordingly we hope that our 
more experienced readers will co-operate with us in offer- 
ing frank criticisms and suggestions. 

A question box department will be established in con- 
nection with this series. Let us know of any special 
trouble you encounter or points not thoroughly under- 
stood and we will endeavor to clear them up for you. 

The subjects to be covered in this series are as fol- 
lows: 


Principles of Electricity and Magnetism. 
The Generator and the Motor. 
Solenoids. 
Thee storage, battery. 
Axte Generator Systems: 
Description of Various Equipments. 
Installation of Axle Equipment. 
Belts and Pulleys. 
Bearings. 
Lamps and Reflectors. 
Car Wiring. 
Troubles and How to Shoot ‘em. 
Questions, Answers, Ftc. 
Headend System. 
The Steam Turbine. 
Engine Generator Sets. 
Car Wiring. 
Various Methods of Charging Batteries on Head- 
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PRINCIPLES OF ELECTRICITY AND MAGNETISM. 


In the space about the poles of any magnet there is a 
peculiar. condition which maintains, known as “Lines 
of Force’. These extend from pole to pole and have 
the characteristics of a bundle of rubber bands stretched 
tight and ready to shorten at the first opportunity. This 
analogy is, however, hardly exact, as these magnetic 
lines seem to have a repelling effect on each other, so 
that some are driven in great sweeping curves out into 
space about the magnet as shown in Fig. 1. These lines 
of force become less effective the further they are from 
the pole pieces. 

When the end of a magnet is inserted in iron filings 
and then withdrawn, it picks up a mass of the filings 
which cling to it very strongly. Either end of the mag- 
net will pick up filings in a similar manner although the 
middle does not attract them to any extent. This shows 
that practically all of the magnetic lines of force are 
about either end of the magnet. If this bar is then 
broken in two, it will be found that we have two magnets 
each both ends of which have the same properties of 
picking up filings as the original magnet. This shows 
that these magnetic lines of force pass directly through 
the magnet. 


If a compass be brotight near one of the poles of the 
magnet the needle will either be attracted or repelled. 
Unlike poles attract, so that if. the north pole of the 
compass is attracted it indicates that that pole of the 
magnet is a south pole and vice versa. The earth itself 
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is a great magnet which causes the compass needle to 
point toward the north. 

They are called “Magnetic Lines of Force” for want 
of a better name. As a matter of fact a magnetic field 
does not exist in the form of lines at all but is a peculiar 
condition of strain in the ether pervading all the space 
near the magnet which we do not yet know enough 
about to define clearly. It makes it much easier to 
explain some of the phenomena of magnetism, however, 
to assume that it is made up of lines of force. 

Iron offers the least resistance to passage of these lines 
of anything known, so that when a piece of iron is 


Figuce. 


placed near a magnet the magnetic lines of force of that 
magnet crowd into the iron as shown in Fig. 2. They 
then act like the bundle of rubber bands referred to, and 
if, in sufficient number to overcome gravity or friction, 
as the case may be, will draw the iron to the pole faces 
of the magnet. This is the principle upon which all lift- 
ing magnets work except that the magnetic field is pro- 
duced electrically, as will be described later. 
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It will be noticed in this discussion that nothing is 
said about static electricity as there is so little practical 
reference to be made to it in connection with this work. 

There is a peculiar relation that exists between electric- 
ity and magnetism, in fact, the operation of all electrical 
machinery is based upon. this relation, so that it is abso- 
lutely essential that the following be well understood. 
Whenever an electric current passes through a wire 
there is immediately a magnetic field created about that 
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wire, the lines of force of which are in concentric circles 
about the wire, more dense nearer the wire and diminish- 
ing in density further away. These lines are exactly of 
the same character as those of the permanent magnet, 
although usually much weaker. It is possible, however, 
to combine these lines of force and make a powerful 
electromagnet as used in motors and generators. 

To illustrate this principle, Fig. 3 shows a wire carry- 
ing an electrical current with the magnetic lines of force 
about it in the direction as shown. If, however, another 
wire carrying a current going in the same_direction is 
brought along side of this wire, the magnetic lines, cre- 
ated by the two will combine encircling both wires as 
shown in Fig. 4, and will be of double strength. 

Now then, extending this principle to a coil of wire 
as per Fig. 5 it is readily seen how the magnetic lines 
about each of the turns in the coil combine and form 
in lines that thread through the entire coil creating a 
powerful magnetic field in the center of the coil which 
is very similar in character to that of a permanent 
magnet. 

The strength of this magnetic field depends upon the 
number of turns of wire in the coil and upon the cur- 
rent flow. 100 turns with 1 ampere flowing will have 


Fig. 4. 


the same magnetising effect as 50 turns with 2 am- 
peres flowing through the wire. This point will be 
taken up later in considering solenoid design so will 
not be considered further here. 

Now if an iron core is inserted in this field, the num- 
ber of magnetic lines will be tremendously increased on 
account of the fact that iron offers a much less resis- 
tance to passage of these lines than air or any other 
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metal. It helps in understanding the action of any elec- 
tro-magnet if we consider these magnetic lines of force 
as a simple electrical circuit; the magnetising lines of 
force of our original coil of wire, Fig. 5, is the storage 
battery or source of voltage; air, iron or other metal 
as the case may be, through which these lines of force 
pass, is the lamp circuit. 

Now, since iron is of much lower magnetic resistance 
than any other substance, placing a piece of iron in the 
core of a solenoid will be exactly equivalent to greatly 
reducing the resistance in our assumed storage battery 
lamp circuit. The magnetic flux, or flow of magnetism, 
will be greatly increased just as the electrical current 
flow will be greatly increased if we replace a 16 candle 
power lamp having a resistance of 220 ohms with a 500 
watt lamp having but 22 ohms resistance. 

If, in addition to the iron core, a return path of iron 
outside the coil be provided, the magnetic flux will be 
still more increased. That is why the iron cores of 
transformers are made in closed rings, so that there 
will be the least resistance to the flow of magnetism. 

The quality of the iron has a marked influence on its 
magnetic properties, generally a soft pure iron is most 
satisfactory. This property of carrying magnetism is 
known as “Permeability,” the equivalent of conductivity 
in speaking of electric current flow. 

As stated above the strength of an electro magnet de- 
pends upon the number of ampere turns (amperes 


Fig. 5—Elementary Solenoid. 


turns) and upon the magnetic reluctance (resistance) of 
the circuit, i. e., whether there is a complete path of 
iron provided, a good grade of soft iron used, etc. The 
ampere turns of magnetising force need not be all gen- 
erated in one coil, there may be several coils wound on 
the same core—as in an automatic switch winding of 
the Bliss, Gould and Safety types. We have there a 
shunt winding consisting of a great number of turns 
of fine wire through which a small current is passed, 
and wound on this coil are a few turns of very heavy 
wire through which all the generator current passes. The 
shunt magnetism is always in the same direction and the 
magnetism of the series coil is normally in the same 
direction as that of the shunt coil. When the current 
reverses due to fall in generator voltage, and the bat- 
tery starts to run the generator as a motor, the mag- 
netism of the series coil will reverse with the reversing 
current flow and it will then oppose the shunt magne- 
tism neutralizing it to such an extent that it will not be 
strong enough to hold the automatic switch closed. 

We have seen how a magnetic field is created about 
any wire carrying an electric current and how, when 
that wire is wound in a coil, the magnetism is collected 
and formed into an electro magnet, similar in its prop- 
erties to the common horse-shoe magnet; it is now 
interesting to see that the proposition works equally well 
when the situation is reversed, that is, if lines of force 
are wrapped around a wire an electric current will be 
induced. If a wire is drawn quickly across the pole- 
face of a magnet an electro motive force, or electrical 
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potential, is:developed in that wire, and if the ends ‘of 
the wire touch, an electric current will-flow because of 
the fact that magnetic lines'of force are being wrapped 
about the ‘wire as it moves across the pole face (Fig. 6) 
and since we found a.wire carrying a current had mag- 
netic lines of force about it, it is conversely true that a 
wire with lines of force wrapped about it must carry 
an electric current. This is the principle upon which all 
generators operate and it will be more fully described 
in next month’s talk on “Generators and Motors.” 

If we now bend this conductor into the form of a 
single coil as shown in Fig. 7, so that it will revolve in 
the magnetic field, it will cut through all of the magnetic 
lines twice in every revolution, once up and once down. 
This will cause a current to flow, first in one direction, 
and then in the other, reversing every half revolution. 


Fig. 6—Elementary Generator. 


By having a commutator contact, however, as shown, 
the direction of current is rectified. On each half revo- 
lution a new segment comes in contact with the brushes 
and although the current within the coil reverses twice 
every revolution it flows in the external lamp circuit al- 
ways in the same direction (Fig. 7). When the coil 
is cutting through the magnetic lines at the maximum 
rate (position in Fig. 7) there will be a maximum volt- 
age developed, and when it reaches a position midway 
between the poles and moves in a direction parallel to 
the magnetic lines not cutting through them at all, the 
voltage developed will fall to zero. With a two-wire 
coil, therefore, this current flow will be very weak and 
will be of a pulsating nature. 

If, on the other hand, instead of having one coil, there 


are a great.number of coils connected to numerous com- 


mutator bar segments, we have a direct current gener- 
ator or motor of the present day. 

This series of plain talks will be continued in the 
March issue with a discussion of Generators and motors. 


Ideas of Practical. Men 


- We pay for ideas published in this section. Send us some 
of your stunts. It will be a good thing for us, a good thing 
for you and a good thing for everybody that reads the 
paper. 

_ On account of the two voltages now in use on head- 
end systems, 60 and 110 volts, it often becomes neces- 
sary to light two trains, one at 60 volts and one at 
110 volts from the same city service while standing 
in a terminal station. The 60 volt train circuit, how- 
ever, may be operated from the 110 volt city circuit 
by placing a single pole double throw knife switch in 
series with the positive side of the line between the 
line and the automatic circuit breaker. The blade of 
the switch'is connected to the line, one point, to one 
of the cifcuit breakers, the other point of the switch 
leads to the positive terminal of 12 ordinary car light- 
ing cells in series. The negative terminal of this 
little battery is connected back to the top of the cir- 
cuit breaker as shown in the accompanying diagram. 
{! The operation is as follows: When the switch is 
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closed and in the “up” position 110 volts is delivered 
to the train but when it is in the “down” position the 
110 is opposed by the counter_electro motive force and 
internal resistance of the storage batteries and the result 
is 64 volts on the 64 volt train. a 

The only thing to be watched out for is to have the 
switch always in the right position for the 64 volts 
train, also have all lights turned on in the cars be- 
fore closing the special circuit breakers in the box 
on the post, as with only a few lights on the voltage 
will be a little too high. 

Almost any old batteries will do so long as they are 
free from shorts, and I find that there is less change 
in the voltage with this scheme than where using 
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some fixed resistance which has a tendency to heat up. 
You see we care nothing whatever about the capacity 
of the cells as we are only concerned in the counter 
electromotive force and.although the current passing 
through is above the normal charging rate it makes 
no difference with an old worn out set of cells... 
~-'This scheme was made necessary on account of in- 
auguration of new Sunset Limited trains from San 
Francisco to New Orleans, which were arranged for 64 
volts while at the same time continuing with the 110-volt 
Lark trains between San Francisco and Los ee 


‘NEW-HAVEN TO EXTEND ELECTRIFIED ZONE. 

Announcement has just been made to the effect that 
the New York, New Haven & Hartford will extend 
its electrified zone from Stamford to New Haven, a 
distance of 41 miles. Twenty-five cycle, 110,000 volt, 
single phase overhead catenary system will be em- 
ployed similar to that now under construction on the 
Harlem River Branch and on the New York, West- 
chester & Boston Line. 

The construction of the overhead system will be 
begun within the next six months and completed in 
about one year. Until the line is ultimately extended 
beyond New Haven, all energy for operating trains 
will be supplied from the generating station at Cos 
Cob. 

With this latest extension of the ‘electrified zone, 
the electric locomotives will cover a total distance of 
%5 miles between New York and New Haven, and 
will completely supersede the steam locomotives for 
both’ freight and passenger service throughout this 
zone. 
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MOON ELECTRIC HEADLIGHT. ° 

In the report of the series of investigations of the 
Electric Headlight made by Prof. C. H. Benjamin of 
Purdue University at the request of Judge Wood, chair- 
man of the Railroad Commission of Indiana, the objec- 
tions found to the electric Headlight in railroad service 
_ were that it sometimes caused false semaphore signals to 
an approaching engineer on double track divisions, 


Fig. 1—Turbine Set with Generator Case Open. 


and that it presented a blinding glare, which made it 
impossible for him to see clearly passing an approach- 
ing headlight. p 

The new headlight developed and now manufactured 
by the Moon Mfg. Co., of Chicago, seems to eliminate 
these difficulties entirely, and at the same time has many 
other points of advantage which should commend it to 
the favorable consideration of railroad men. 

The headlight is a combination of both are and incan- 
descent lamps as shown in Fig. 3. The arc being em- 
ployed when on the road, but when standing on sidings; 
passing an approaching train on double track, running 


Fig. 2—Moon Headlight. 


in yards or when standing in depots the incandescent 
lamp can be operated instead of the arc, furnishing light 
quite sufficient and eliminating all the objections caused 
by the glare of the arc lamp. This, however, provides 
a high power electric light for road service which is 
obtained by merely throwing a two way switch in the 
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cab extinguishing the incandescents and cutting in the 
arc or vice versa. 

There is another radical departure in this headlight 
in that the use of the parabolic reflector is omitted, a 
concentrating lens in front of the arc being substituted. 
This not only eliminates the constant trouble and ex- 
pense of polishing reflectors, it being necessary to merely 
wipe off the lens with a clean piece of waste, but the 
light produced is a strong white light with a non-spark- 
ling effect. Glass breakage due to uneven and extreme 
heating is also eliminated on account of the fact that 
while with the parabolic reflector the hottest part of 
the beam is at the center, decreasing uniformly towards 
the periphery. With a lens, the light rays are picked 
up uniformly, and projected therefrom, the heat not only 
becoming uniform, but very slight. On looking at this 
light from the front, all direct or-unreflected rays known 
as sparkle are eliminated, these being gathered up by 
the lens into the beam of effective light. It is claimed by 
the maker that nothing but an accident ever breaks the 
lens. 4 
' Instead of the use of customary carbons, the arc is 
produced with what is known as “Electrodes,” which 
not only produce a bright white light, but burn from 
8 to 10 nights on one trimming. In fact, the upper or 


Fig. 3—Removing Arc and Incandescent Lamps. 


negative electrode will burn ‘a year or more. The con- 
sumption of these electrodes are practically negligible. 
It is evident that the arc is accordingly maintained in its 
proper position which provides for correct focus. The 
entire mechanism of the headlight can be entirely re- 
moved from the casing as easily as a chimney from an 
ordinary oil lamp, and without disturbing the wiring as 
shown in Fig. 3. In fact, the lamp is so simple in con- 
struction, that there is little to go out of order. 

The turbo-generator is of special design and construc- 
tion, the armature being form wound, with compound 
fields which compensate for the variation in the load oc- 
curring when the headlight or marker lights are extin- 
guished, the cab lights remaining constant. The 
armature is mounted on a sleeve, which enables it to be 
removed from the shaft without disturbing any of the 
general parts except the end bracket. As will be seen 
from Fig. 4, the entire internal mechanism is easily 
removed. The generator is of special design to meet 
the requirements of this particular service. 

The turbine is of special design, and quite a radical 
departure from all past practice. The turbine wheel 
is constructed from rustless pressed steel with bronze 
mounting, combining strength with smoothness of surface 
which is so essential in turbine construction where steam 
passes over the surface of metal at a high velocity, as 
it does with the turbine principle. It has been shown that 
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the higher the polish which can be obtained on the sur- 
face of the wheel or buckets, the less resistance is of- 
fered to the passing steam, and which is so essential to 
efficiency. The steam is emitted from two nozzles 3-16 
inches in diameter located on diametrically opposite sides 
of the wheel forming a balance of torque which elim- 
inates all stress on the bearing. There are no moving 
parts in the steam with the exception of the turbine 
wheel. 

The turbine head is provided with a specially con- 


Fig. 4—Generator Dismantled. 


structed opening where the shaft enters it, which elim- 
inates the use of packing entirely. 

The governor which operates the control valve is of 
special design, unique, and exceedingly sensitive in its ac- 
tion. The connections from the governor to the balance 
valve are of bronze and case hardened steel as shown in 
Fig. 4. The machine is provided with ball bearings 
throughout, there being no rubbing contracts with the 
exception of the brushes on the commutator. The general 
construction is of circular form, enabling all finished parts 
to be turned to a true surface, this insuring more per- 
fect fitting and better standardization of parts. The 
casing is both water and dust-proof and ample provision 
has been made for. easy inspection of parts. On ac- 
count of the exactness and standardization in manufac- 
turing, which are rigorously maintained, all parts of 
this equipment are made so as to be readily replaced 
with new parts to fit accurately. 

The equipment operates on from 30 to 40 Ibs. of boiler 
pressure, consuming a little over 100 pounds of steam 
per hour, to maintain the headlight and cab lights. By 
means of the compound windings of the generator and 
the accuracy with which the turbine is governed the 
cutting out of the headlight has no appreciable effect on 
the cab lights, the voltage remaining practically con- 
stant. The equipment operates at the standard voltage 
of 110, and with a capacity of 8 amperes or 900 watts, 
although the arc headlight and cab lights consume only 
about 600 watts. 


THE STORAGE BATTERY CAR. 

On January 28rd, Mr. H. E. Pratt of the Gould Storage 
Battery Co., presented a paper on the Storage battery 
car before the Electrical Vehicle Association of America. 
The author gave a brief history of early developments in 
storage battery cars, and then described the storage bat- 
tery car equipment of the Third Avenue Railroad Com- 
pany of New York. This company has at the present 
time a total of 65 storage battery cars in operation on 
its lines. Up to January 15th, 1912, the average mileage 
made by the original 32 cars installed in September and 
October, 1910, was approximately 20,000 miles per car 
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The cars operated by the Third Avenue Railroad 
Company are of the single-truck type. The length over 
all is 26 ft. 1%4 in., the width of the body is 7 ft. 6 in. 
and the height over all is 10 ft. 4%4 in. The seating ca- 
pacity of the car is twenty-eight, and it weighs, without 
passengers but fully equipped, 7 tons. Two General 
Electric series motors rated at 30 amp and 110 volts are 
used on each car. The controllers are of the series- 
parallel type, arranged for operation from either end. 
Double ball or roller bearings are used on the wheels, 
and the motors are equipped with ball bearings. The 
cars are lighted by tungsten lamps, and the batteries are 
placed under the car seats in a specially ventilated com- 
partment.- 

While the battery in the original car consisted of 
forty-four cells of 29-plate Gould high-capacity type 


~ with an amp-hour capacity of 420, the number of cells 


in the later cars was increased to fifty-eight. Under regu- 
lar operating conditions the average speed of the car is 
? miles an hour, and the maximum speed on a level, 
track is 15 miles an hour. Runs of from 92 to 105 
miles are of daily occurrence. The energy consumption 
of the cars is remarkably low, varying from 60 to 70 
watt-hours per ton-mile. This figure, of course, de- 
pends to some extent upon the care and skill of the 
motorman in handling the controller and brakes, and 
the company has installed amp-hour meters in all of 
the cars in order that a record of the performance of 
each motorman and car may be had. 

The energy for charging the batteries is obtained from 
the Kingsbridge generating station over high-tension 
lines and transformed at the car barns. Including the 
loss in transmission, transforming and battery efficiency, 
the actual energy consumed averages between 0.9 kw.- 
hour and 1.1 kw.-hours per car-mile. The cost of oper- 
ating the cars, exclusive of platform expenses, is ap- 
proximately 7 cents per car-mile, this figure including 
energy at 1 cent per kw.-hour, battery maintenance, oil 
or grease and repairs to the mechanical and electrical 
parts. While this cost is considerably lower than that 
of the cars operated on underground conduit lines, it 
should be borne in mind that the latter are considerably 
heavier and also have greater passenger-carrying ca- 
pacity. 

The thin-plate, high-capacity battery developed by the 
Gould Storage Battery Company, according to the au- 
thor, has shown outputs as high as 14 watt-hours per 
pound of plate. It was expected that increased capacity 
would result from the increased number of plates, but 
the total number of discharges which could be obtained 
would be correspondingly reduced. The decreased dis- 
charge rate per plate is a factor tending toward an _in- 
crease of plate life, but this advantage appears to have 
been offset to some extent by the shedding of active ma- 
terial of usual positive plate compositions. A harder 
plate composition seemed to present the difficulty of de- 
ficient capacity. The mass of the plate is extremely 
hard originally, and when developed a superficial area 
only becomes softened, the interior still remaining’ in 
the original hard state. The capacity of the plate results 
almost entirely from this softened outside layer, and, 
as this wears off in the form of sediment with the con- 
tinued use of the battery, the surface of the remaining 
mass of material becomes active. The plate thus re- 
tains its capacity as long as any of the hard core is 
present, and it has exceptional wear-resisting qualities. 
With a plate of this nature the life can be figured in 
total amp-hours, instead of the number of charges and 
amount of overcharge. As is probably well known, this 
Gould battery is of the Planté type. 

The paper was discussed by Messrs. T. F. Mullaney, 
Walter Quinn, J. M. Gallagher, W. E. Winship, A. B. 
Lisle, F..W. Smith and R. M. Lloyd. 
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THOMPSON CUTOUT HANGER FOR ARC LAMPS. 

One of the most serious problems encountered in 
lighting erecting floors and machine shops with arc 
lamps placed high above the floor has been that of 
providing means for trimming. Usually the old style 
drop cord with its long hanging lead wires is out of 
the question on account of the traveling cranes below. 

Expensive and dangerous methods of trimming are 
often employed such as using shop cranes to carry trim- 
mers up to each lamp and trimming from that and 
even in some cases a permanent platform has been 


Casing Removed. Lamp in 
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installed high up in the roof truss a little above the 
lamp and the trimming done from this point. ‘These 
methods are all expensive, inconvenient, and danger- 
ous to both the trimmer and the workmen below. 

A. cut out hanger has been developed by the 
Thompson Electric Co., of Cleveland, which seems to 
be of merit and should find a wide application in rail- 
road shops and yards. 

It is so arranged that when the lamp is lowered it 
is entirely cut out of circuit and the lamp lowered for 
the workman’s inspection is not in any way connected 
electrically with the lighting circuit. 

Mechanically the cut out hanger is simple, effec- 
tive and reliable. Two slightly hooked fingers on 
the pulley block engage with two pivoted dogs on the 
stationary part of the hanger. These dogs fall into 
position and catch the two hooked fingers holding the 
lamp solidly and at the same time serve as an electric 
switch connecting the arc lamp in circuit. 

To lower the lamp it is merely necessary to pull on 
the cord and then release quickly. This causes the 
two fingers to slip out of the hanger before the dogs 

have time to fall back into position. There is no 
weight on the cord except when the lamp is lowered. 

In many cases high power tungsten lamps are used 
in place of arcs, and as these lamps must be frequent- 
ly cleaned and occasionally renewed some provision 
must be made for lowering them. The Thompson 
hanger is well adapted to this service, as both the 
locking and unlocking can be accomplished without 
any jar whatever. A miniature size is made to take 
care of this class of service. 

OLIVER COMPANY PROSPEROUS. 

In spite of the ordinarily dull vear of 1911, the 

Oliver Co. declared their annual 6 per cent at a recent 
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meeting of their Board of Directors. A stock holders 
meeting followed, and all of the old directors and of- 
ficers were re-elected as follows: 

President—F. W. Oliver. 

Vice President—E. R. Hoyt. 

Manager—T. B. Entz. 


RECENT IMPROVEMENTS IN TRAIN LIGHTING 
CONNECTORS. 

The Delta-Star train lighting connector with auto- 
matic loop switch or run-around has recently been 
slightly modified with a view of enabling inspection, 
repairs, etc., to be quickly made without removing the 
connector from the car. These changes do not, how- 
ever, affect any of the spacing distances, mounting 
holes, etc. 


Filgir ats 


As is well known, the Delta-Star connector is pro- 
vided with a laminated flexibly supported brush switch 
operated by the regular male connector, the elements 
being. so located that inserting of the male connector 
automatically opens the loop switch and removal closes 
it. With this device it is therefore unnecessary for the 
train men to close the loop switch by hand, as has 
been required with the non-automatic type. Another 
advantage of the automatic connector is that in case of 
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accidental opening of the circuit only those cars to the 
rear are without light, all those ahead remaining light- 
ed as the circuit is closed and protected by the auto- 
matic switch. . 

In the Delta-Star connector as now furnished the 
cover can be removed by taking out one screw, thus 
giving a full view of and easy access to the contacts, 
automatic switch, etc. In case it is desired to clean 
or adjust any part, removal of the front section of the 
case is easily and quickly accomplished by removing 
four screws. This feature of quick access to all vital 
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parts will be appreciated by train men who are called 
upon to take care of emergency troubles. 

One of the most common troubles with train con- 
nectors is caused by men breaking off the wing nut 
screw which clamps the male connector in position 
and in the usual type of connector it is then necessary 
to remove the entire element from the car in order to 
take out the broken screw and put ina new one. This 
fault has been overcome in the Delta-Star connector by 
making the main supporting bracket in two pieces, the 
upper plate of which is removable. With this con- 
struction the removal of four screws enables the train 
men to take off the top plate without disturbing the 
connector itself, a new binding or clamping screw can 
then be inserted, and the top plate replaced in position 
without disconnecting the circuit or taking the con- 
nector down from the car. 

A great saving in time and expense is thus effected 
Ww hich i iS very desirable i in these days of scientific man- 
agement, when the management of every railroad is 
constantly seeking to reduce maintenance and up-keep 
charges. 


L. A. DARLING JOINS REMY ELECTRIC COMPANY. 


Mr. LA. Darhng; iormerly otinet kG, Peters 
Manufacturing Company, Grand Rapids, Michigan, 
has affiliated with the Remy Electric Company, An- 
derson, Indiana, as Engineer of the Locomotive Head- 
light Department. 

Mr. Darling has long been connected with the engi- 
neering profession. At one time he was steam turbine 
designer for the General Electric Company, Lynn, 
Mass., and later Assistant Professor of Machine De- 
sign, Cornell University, afterward becoming Chief 
Engineer of the R. G. Peters plant. 

Mr. Geo. H. McCormack has resigned his position 
as Sales Manager and Treasurer of The Opalux Com- 
pany, to take effect February 10, 1912, and will short- 
ly announce his new connection. 


E. C. & M. MOTOR FIELD RHEOSTATS. 


The Electric Controller & Mfg. Co., Cleveland, O., 
has recently placed on the market a new line of 
motor field rheostats for varying the speed of adjust- 
able speed, shunt and compound direct-current mo- 
tors. The manufacturers claim the following fea- 
tures of design to be of important value: The con- 
struction is fireproof throughout; the face carrying 
the arms and contacts is of the best quality Monson 
slate, with beveled-edges and oil finish; the resistance 
units consist of small cast-iron grids insulated with 
asbestos and wound with resistance wire, these units 
being carried by the slate and fastened directly to the 
contacts. The resistance wire has an unusually low 
temperature coefficient, so that the resistance of the 
rheostat—for any one setting—does not increase with 
heating and thereby alter the speed of the motor which 
it regulates ; an ornamental dial plate carrying the 
words fast and slow indicates at a glance which way: 
to turn the rheostat handle to obtain the desired 
change in motor speed, by removing the four corner 
bolts the slate carrying the resistance, contacts and 
arm can be readily removed from the case; any one 
resistance unit may be removed and replaced without 
disturbing adjacent oes. 

An extremely interesting and valuable adjunct | to 
these rheostats is what has been designated the field 
rheostat relay. It is well known that a shunt or com- 
pound wound motor should be started from rest with 
full field strength and, in fact, if the shunt field is 
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weakened to a large extent it may be impossible to 
accelerate the motor because of insufficient torque, 
prohibitive sparking at the commutator, or such a 
large volume of current that fuses and circuit break- 
ers would be-blown. It has, therefore, become the 
preferred practice to return the rheostat handle to 
position of full field strength every time the motor is 
started. 

The field rheostat relay has been developed to pre- 
vent starting the motor with a weakened field. 

This relay consists of a magnet coil or solenoid 
through which passes a steel plunger carrying at its 
lower end a contact plate, for electrically connecting 
two contact studs. The magnet coil and the plunger 
are enclosed in an iron case which serves not only for 
protection, but acts as a part of the magnetic circuit. 

The relay coil is connected in series with the arma- 
ture circuit of the motor, and the two contact studs 
are connected to the terminals of the motor field rheo- 
stat so that the rheostatic resistance is short-circuited 
when the contact studs are bridged by the contact plate. 

The relay coil is so designed that, when the arma- 
ture current exceeds a predetermined maximum, the 
plunger is drawn up, causing the contact plate to con- 
nect the two contact studs, thus cutting out all of the 
resistance in series with the shunt field. This gives 
the motor its full field strength and consequently 
maximum, torque, enabling it to properly accelerate 


Fig. 1—New E. C. & M. Motor Field Rheostat. 


its load. As the current decreases, due to the speed- 
ing up of the motor, the relay plunger drops inserting the 
rheostatic resistance in the shunt field circuit and 
weakening the field. This cycle of operation is re- 
peated until the motor has been safely brought to the 
proper speed as determined by the setting of the 
motor field rheostat. 

The E. C. & M. field rheostat relay makes the start- 
ing of adjustable speed, shunt and compound-wound 
motors absolutely safe, no matter what the setting of 
the motor field rheostat may be. It permits of setting 
the field rheostat to give the most efficient motor 
speed for the work in hand and no matter how often 
the motor is started and stopped, it will invariably 
run at this efficient speed. _ 

It saves the time of the operator, who no longer has 
to adjust his motor field rheostat after the motor is 
safely started. 

When this relay is used in connection with the E. 
C. & M. automatic motor starter or controller, the 
motor cannot be injured during acceleration. 

The E. C. & M. motor field rheostat is furnished 
either with or without field rheostat relay. It is rated 
up to and including fifty horsepower, at 110, 220 and 
550 volts, and in general will provide for a maximum 
speed variation of 4 to 1. : 
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A. B. C. Car Lighting Series. 

It is most gratifying to note the hearty response of 
the younger men in car lighting work to the announce- 
ment of our A. B. C. Car Lighting course. The en- 
thusiastic co-operation we have also received from the 
more prominent railroad men, of which Mr. Cutting’s 
letter on the page following is an example, compells us 
to publicly thank you gentlemen instrumental in interest- 
ing such a large number of your assistants in taking up 
this course and becoming regular readers of THE RAIL- 
WAY ELECTRICAL ENGINEER. 

The possibilities of this course for doing good ana 
helping car lighting men to have a better understanding 
of the equipment they are operating is alone sufficient 
cause for a good deal of serious work on our part in 
_making this course a valuable one. It is our most earnest 
hope that in conducting this course we may continue 
to receive your frank criticisms and your suggestions as 
to how it may be improved. 

We wish to call your attention particularly to the 
“Practical Stunts” department of this course, and would 
request that you encourage your men to send in their 
ideas. We pay for short articles published in this sec- 
tion usually from $1.00 to $2.00 a piece. 

We hope to conduct this, to a certain extent at least, 
as a correspondence school course and hope that our 
readers will write us about any points now made suffh- 
ciently. clear. : 
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Glare from Paper. 


For millions of years, the human eye has been 
trained to perceiving general detail at reasonably great 
distances, averaging probably several hundred feet at 
least, and was rarely called upon to scrutinize minute 
detail at close range. 

Consider what a revolutionary change has taken 
place in the work which the eye must perform today. 
The advance of civilization of even the past hundred 
years, which is but a moment of time compared with 
the countless ages the eye has been in process of 
developing and adapting itself to the duties imposed 
upon it, has brought us books and periodicals with- 
out end; it has required that children during their 
development period spend a large part of their time 
studying and reading books; it has required that a 
multitude of men spend their entire working day 
closely applying themselves to work at a desk, usually 
under artificial lighting conditions. Where the eye 
of the prehistoric man was constantly changing focus 
from several feet to even miles, we force our eyes to 
labor all day long scrutinizing minute detail at a 
distance averaging 18 inches. It has been said that 
the greatest invention of modern times was the print- 
ing’ press, but as far as our eyes are concerned this 
has been the source of much trouble. 

The past few years have brought wonderful develop- 
ment in the art of scientific illumination; much effort 
has been expended, and with gratifying results, in 
providing uniform and effective distribution of light, 
and in removing all light sources from the direct 
range of vision. It seems strange therefore, that such 
an important phase of the subject as the glare of 
reflected light from highly calendered paper stock 
should have been given so little attention. 

Mr, J. R. Cravath in his paper on the “effectiveness 
of light” before the Illuminating Engineering Society, 
points out that the specular reflection or glare from 
glazed paper is very much diminished by providing a 
large number of light sources. This is often impractical 
on account of existing equipment so the subject of a 
mat finished paper which will not cause a direct glare 
to be reflected becomes one of great importance. 

Beginning with the present issue the “Railway 
Electrical Engineer” will be printed on a high grade 
book stock with a dead mat surface, which entirely 
eliminates glare and very materially decreases eye 
strain from reading. We believe that there should be 
much more attention given this subject of glare from 
paper by various book and periodical publishers for 
our eyesight is one of the biggest assets we have. \e 
believe the “Railway Electrical Engineer” occupies 
the unique position of being the first technical journal 
to effectively solve this problem. 


Electric Traction in France. 

A series of experiments are being conducted on one 
of the French railways in the Pyrenees Mountains to 
decide upon the most suitable type of single phase 
locomotive for this service. Experiments are being 
made with six different locomotives made by six dif- 
ferent French manufacturers. On three of the loco- 
motives the compensated series motor is used, on a 
fourth the repulsion motor with a double set of brush- 
es in short-circuit, and on the last two the compensa- 
ted repulsion motor with two sets of brushes, one in 
short-circuit and the other in series with the primary. 


We hope to give a short descriptive account of these 
tests in an early issue. 
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Association News. 
West Oakland, February 15, 1912. 
Members of Association of Railway Electrical Engi- 
neers: 

Noticing the “A. B. C. Car Lighting Series’’ in ‘the 
February issue of the “Railway Electrical Engineer” it 
occurred to me that this would be a splendid oppor- 
tunity to interest several of the employees of the 
Southern Pacific Company in the subject of electricity 
in general and car lighting in particular, and with this 
idea in view I have “written a letter to several of our 
officials per subjoined copy: 

“Superintendents Motive Power, Division Superin- 
tendents, Master Mechanics, Master Car Repairers, 
Signal Supervisors. Gentlemen: The electric lighting 
of railway passenger cars is rapidly becoming an im- 
portant feature of railway work and it has been my 
experience in handling this branch of the business that 
few of our men, who. may be otherwise quite familiar 
with electrical railway work, have very much idea of 
car lighting, particularly the axle system, and as it is 
eventually g going to be necessary to locate car lighting 
inspectors at more frequent intervals than at present it 
would seem desirable to have some of our young men 
who are at present employed at various locations on 
the system familiarize themselves with some of these 
details which might eventually prove of advantage to 
them as to this Company. 

“We have an engineering society called the “Asso- 
ciation of Railway Electrical Engineers” embracing 
within its membership practically all of the railway 
‘electrical men on all of the railroads in the United 
‘States, Canada, Mexico, parts of Europe and Australia, 
and we have an Official paper called the “Railway Elec- 
trical Engineer” published monthly which contains 
many articles pertaining to railway car lighting, heat- 
ing, ventilation, shop motors, and machinery. 

“The articles in this paper naturally cover a great 
~variety of subjects but are in the main written in ex- 
tremely plain language with almost no confusing 
electrical terms and make good interesting reading for 
Pui: in any branch of the service. 

“Commencing with the February issue the paper is 
going to begin a series of plain talks prepared especially 
for what it terms “the man in the yards” and the “be- 
ginners in car lighting work.’ This will be known as 
the “A. B. C. Car’ Lighting Series” and will be laid out 
somewhat on the lines of a correspondence school 
‘course; a part of every issue being given over to it. 

“Tt has occurred to me that there must be several of 
our men, particularly the younger ones, who would be 
interested in something of this kind and I would re- 
spectfully urge that you pass this information along 
to where you think it will do the most good and per- 
haps we can get some of these young men to sub- 
scribe for the paper and commence a study of this 
subject. 

“T have in mind the importance of having our reg- 
ular car inspectors trained to the extent of noticing 
the condition of belt on axle light machines and mak- 
ing all such repairs as may be possible and they will 
no doubt be helped in their understanding of such 
matters by reading the articles which will appear, pro- 
vided this could be brought to their notice. Of course 
not all of such men could be interested but there are 
no doubt some who would be. 

“As before stated the paper is published monthly 
and is only $1.00 a year and I would suggest that any- 
one who wishes to subscribe should commence with 


the January issue as it contains many articles of par- 
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ticular interest. The address is: Edward Wray, Pres- 
ident Wray Publishing Company, 106 N. La Salle St., 
Chicago, Ill. 

“T am asking Mr. Wray to send each of you a sam- 
ple of copy of the paper. 

“I might also say that there are no doubt several 
of the men who are engaged in electrical work with 
this Company who would ite eligible for membership 
in the Association, the dues being only $2.00 a year, 
and if anyone cares to identify himself with this 
rapidly growing engineering society I should be 
pleased to hear from them and will send them applica- 
tion blanks. 


“Thanking you for any assistance which you may 

be able to give in this matter, I remain, 
Yours sincerely, 
(Signed) E. MCU ishing. 

Iam not advancing this idea as anything particularly 
new but it has occurred to me that many of our mem- 
bers, particularly the Senior Actives, could and I 
think should inaugurate a rather extensive campaign 
among the railway employees, particularly the 
younger ones who no doubt would be interested in this 
subject. 

There are in all probability several of our men work- 
ing in the signal department who have more or less 
to “do with general lighting and shop motor work who 
would be eligible to membership in our Association, 
some of whom might be induced to join if the matter 
were presented to them in the proper light. 

Yours very truly, 
E. M. CUTTING, 
Past President. 


Car Lighting Club Ladies Night. 

The formal dance given by the club at its February 
meeting in honor of the ladies was the biggest kind 
of a success from the first glad hand of the “reception 
committee’ to the, “Home Sweet Home,” at the 
finish. 

Do you remember how the wind whistled around the 
corners that night and piled up a young snow drift 
inside of your coat collar? It overturned wagons, 
blocked traffic generally and had the railroads all 
bluffed to a standstill; but not so the Car Lighting 
boys and their fair ones. When the blizzard was at 
its worst some of the wise heads predicted that we 
would have about three couples there, but they made 
a bad guess. We, as general scribe knew it was our 
moral duty to report the number present as per the 
rules and regulations of the Amalgamated Associa- 
tion of Country Editors, so detailed one of our staff 
with a counting machine to get the score, but it was 
too much for him. 

It was just the right size of a crowd, however, not so 
many as to crowd the floor, yet enough to make life 
interesting; and the music—with the rich mellow 
tones of the harp and cello and the other instruments 
accompanying, who wouldn’t enjoy a dreamy waltz on 
an elegant floor. 

Oh yes! and the eats—we didn’t dreamy waltz all 
the time, but would occasionally repair to an adjacent 
parlor to partake of the good things our entertain- 
ment committee had provided. 

This, the first of our social functions was such a 
brilliant success that it seems advisable to continue 
these informal affairs and we will undoubtedly have 
another before long. 

Now if you were detained from attending this little 
dance by the extra amount of trouble on your equip- 
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ment due to the severe storm, well and good—we just 
hope for better luck next time, but if you deliberately 
got cold feet and decided to stay home where you 
could keep your toes warm at your own fire side, per- 
mit us to tell you that you passed up one of the times 
of your life. 


Next Meeting of Car Lighting Club. 

The subject of March meeting of the Club will be 
“Train Lighting In Europe.” The paper on “Electrical 
Lighting of Railway Trains in England” published in the 
February and March issues of The RAILWAY ELEC- 
TRICAL ENGINEER by Roger T. Smith, Elec. Engr., 
of The Great Western Railway of England, will be dis- 
cussed. 

The secretary te!ls us that he has some communica- 
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tions from other English, German, Swiss and French car 
lighting men so this ought to be a good live meeting and 
one from which we should get some good ideas for im- 
proving our practice in this country. Read over the paper 
by Mr. Smith and come to the meeting loaded with critic- 
isms and suggestions. 


The April meeting of the club will be “Planning and 
Equipping of Railroad Shops,” by Geo. W. Cravens. 
- May—“Troubles and How to Shoot ’em;” discussion 
opened by H. G. Myers. If you can’t come to the meet- 
ing yourself, send your troubles to Mr. Myers, care Santa 
Fe, Chicago, and he will bring them up at the meeting. 

March meeting will be held as usual the third Wed- 
nesday, March 20, at 6:15 P. M. at Kuntz-Remmler’s 
Restaurant, 424 So. Wabash Ave., Chicago. 


Electric Lighting of Railway Trains in England 


By ROGER T. SMITH, Electrical Engineer, Great Western Ry. of England* 


(Continued from February issue.) 
Brake-Vehicle Method. 

With the exception of through coaches transferred 
from main to branch lines, every train on the Great 
Western Railway has at least one brake-vehicle con- 
trolling it for traffic purposes; and all coaches which 
leave or join a main-line train on route are either 
brake-vehicles themselves, if detached or attached, it 


ed by the breaking-up of trains for branch connections 
and through coaches, and it is for this reason that one- 
third of the main-line stock would, if electrically lit, 
be self-lit. Further, the adoption of the method di- 
vides the rolling stock into two groups, adding consid- 
erably both to the difficulty and expense of shunting, 
marshalling, and distributing coaches to meet traffic 
requirements. Beyond the extra time taken in cou- 
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Fig. 9. English Coach, 
is controlled by a brake-vehicle. If, therefore, every 
brake-vehicle is equipped with a generator and bat- 
tery, while the remaining coaches are wired only and 
if on every coach through wiring and couplers are 
provided, designed to connect all coaches together 
electrically, a less costly method of lighting trains is 
assured, as compared with the equipment of every 
coach on the self-lit method. 

The size of the equipment is chosen to meet the re- 
quirements of modern stock, and excursion-trains be- 
ing generally made up of smaller stock, the standard 
equipment on two brake-vehicles is sufficient to light 
an excursion-train of twelve coaches inclusive of the 
brake-vehicles themselves. 

The working out of such a system to meet the actu- 
al conditions of traffic is not so simple and straight- 
forward as the statement might lead one to expect. 

From the traffic point of view the application of the 
brake-vehicle system to all passenger-stock is limit- 
pling and uncoupling through connections, very little 


Showing Location of Generator. 


inconvenience results from the through wiring, since 
the couplers are beside the steam heating and vacu- 
um-brake connections, and the coupling and uncou- 
pling is done by the same staff. 

On the other hand, there is a very substantial reduc- 
tion in capital cost which, when the system can be tak- 
en full advantage of as in the local and branch stock, 
amounts to about 35 per cent of the cost of self-lit 
equipments, with a reduction in maintenance- and 
working-costs of 40 per cent. 

Its real advantage, however, is increased reliability. 
Apparatus will fail, and since in practice there will be 
always several self-lit coaches and brake-vehicles in 
any train with their generators in parallel, the fail- 
ure of one dynamo or the loss of a belt need make no 
difference. With a purely self-lit system the failure 
of any one piece of apparatus may put that coach 
in darkness. 


*Paper presented before Institution of Civil Engineers, London, Eng- 
land, Feb, 1912, by Roger F, Smith, Elec. Engr., Great Western Ry. of 
England, 
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In order to secure this reliability to its fullest extent, 
not only would every sleeping- and restaurant-car be 
provided with through wiring and couplers to put its 
generator and battery in parallel with the rest, but 
every self-lit coach would be so through wired. This 
arrangement provides such a margin in generating- 
power and storage-capacity as- to allow of 30 per 
cent of the equipments being out of use on a normal- 
ly-formed train without an inconvenience. This in- 
crease in reliability is of greater importance to the rail- 
way than the saving due to fewer generator-coaches. 


In adidtion to the apparatus required to supply the 
lamps this brake-vehicle system makes further spe- 
cific demands. The dynamo, or generator, has to 
work in parallel with other generators and must there- 
fore have shunt-wound fields. It must be capable of 
having its output adjusted by some simple means be- 
tween wide limits, so that if an equipment has for a 
time to light only the brake-vehicle as a self-lit coach, 
it can be readily adjusted to an output of, say, 60 per 
cent of full load. Finally, and most important of all, 
it must be rigidly limited in output. If three gener- 
ators and batteries are working in parallel on one 
train and the belts of two come off, the third genera- 
tor will try to carry the whole load; should it be ov- 
erloaded 200 per cent in the process, the protecting 
fuse ought to blow. If not protected, the dynamo will 
burn out. This not only leaves the train dependent 
upon its batteries alone, which may or may not fail, 
but it is unlikely that the failure of that dynamo will 
be noticed. A carriage-examiner will generally notice 
a lost belt and report it to the next stop, but he can- 
not detect a blown fuse during a few minutes’ exam- 
ination. If, then, the reliability of the brake-vehicle 
system is to be assured, the output of the dynamo must 
be limited to a certain safe maximum. 

As far as could be discovered, only one system of 
train-lighting made in England fulfilled the necessary 
conditions required for brake-vehicle equipment, first 
with regard to the limited maximum output of the 
generator, and secondly with regard to the regulator. 
The Leitner dynamo in its standard form already pos- 
sessed the essential limitation of output, since the 
generator could work with its terminals short-circuit- 
ed; at the same time, the system possessed a regu- 
lator fulfilling most of the conditions stated to be nec- 
essary. 


Summarized, these conditions are: limited maximum 
output of the generator; easy adjustment of the out- 
put over a range of 40 per cent.; parallel running be- 
tween generators of different outputs; cut-in cut-out 
switch to act as a reverse-current circuit-breaker; 
lamp-voltage control within 2%4 per cent.; battery- 
charge control; battery-overcharge prevention; and, 
finally, battery when fully charged floating on the 
lamp-load. Since the first experimental train was 
equipped, such of these features as were lacking have 
all been added to the Leitner system. Mr. Leitner 
worked indefatigably at the problem, modifying ap- 
paratus where necessary or designing new apparatus 
to meet the requirements. 

To test the brake-vehicle method of train-lighting 
the Great Western Railway decided to equip a six- 
coach corridor train. The specification for the equip- 
ment having been drawn up, the contract was signed 
in the summer of 1908, and a complete experimental 
train was running in March, 1909. The arrangement 
of the coaches in plan is indicated in Fig. 10, Page 233. 
The lamps were enclosed in central fittings to suit the 
clerestory coaches, each fitting containing three lamps. 
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This type of fitting is not recommended, as it does not 
give the advantage in distribution obtainable from 
spacing small units of light over the roof, and now 
the arrangement shown in Fig. 1 is adopted, as already 
described. A diagram of the wiring and apparatus is 
shown in Fig 10, all but essentials being left out. 

It is proposed briefly to describe the equipment and 
working of this train, and then to give the initial cost 
of installation, the working and annual costs, and, 
finally, some account of the experiments made to de-. 
termine the locomotive power debitable to the electric 
lighting of a train. 


Equipment of Experimental Train. 


The six coaches were lit by a total of one hundred 
and forty-two 10-candle-power tungsten lamps, giving 
a total rated input of 1,700 watts. The actual measured 
input during the experiments was 1,683 watts—that is 
to say, 76.5 amperes at 22 volts, or a little under 1.2 
watts per rated candle-power. . 


The two third-class brake-vehicles were equipped 
with Leitner series VI generators, which at that time 
were rated at 45 amperes each. They are now rated 
at 50 amperes, although this output canbe raised to 
60 amperes by adjustment. The five coaches supplied 
direct by these two dynamos, of a rated output of 90 
amperes, had a lamp load of 62.5 amperes, so that there 
was a rated generator margin of only 27.5 amperes 
over and beyond the lamp load for battery-charging. 
This was purposely made an insufficient margin for 
charging two 180-ampere-hour batteries, in order that 
the assistance of the self-lit coach in keeping the brake- 
vehicle batteries in condition could be thoroughly 
tested. The sixth coach was self-lit, and being already 
equipped on the Leitner system was taken out of traf- 
fic; it was modified to suit brake-vehicle conditions, 
and though never slipped, it was worked as a detach- 
able coach when and as desired. The self-lit equip- 
ment included a 180-ampere-hour battery and a 45- 
ampere generator, so that there was a rated dynamo- 
output to the whole train of 135 amperes and a lamp- 
input of 76.5 amperes, giving a margin over the lamp- 
input of 58.5 amperes for charging the three batteries. 
This margin was not sufficient to charge them at the 
8-hour rate with all lamps on. 


As already stated, repeated experiment with a watt- 
hour meter, specially designed to be uninfluenced by 
vibration, has shown that in order to keep a battery 
in good condition the watt-hour input to the lamps 
should not be greater than 60 per cent. of the watt- 
hour running in service. This assumes that the cap- 
acity of the battery is not less than the rated output 
of the generator for 3 hours. In the six-coach train, 
assuming all lamps alight and no daylight running, 
the lamp amperes at 22 volts is 46 per cent. of the 
dynamo amperes at the average charging pressure of 
27 volts. For a slow, stopping service the automatic 
switch connecting the dynamos to the battery may be 
closed only for half the time that the lights are burn- 
ing. and in such a case the input to the lamps would 
be 90 per cent. of the dynamo-output. 


It will be seen,.therefore, that this train was 
equipped to test the brake-vehicle system under limit- 
ing conditions. The six-coach train had a generator 
capacity sufficient to keep the batteries in condition, 
had their capacity been equal to the rated output of 
the dynamo for 3 hours, ie., to 405 ampere-hours. 
Actually their capacity was 540 ampere-hours, and the 
generator capacity with the given lamp load was not 
sufficient to keep the batteries healthy without day- 
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light running. For a suburban slow service each dy- 
namo output had to be increased to 60 amperes, in 
order to charge the cells properly. . No margin for 
failure of any of the equipments was allowed for, 
so, that, if with all the exigencies of traffic the equip- 
ment worked without failure and kept the batteries 
in good condition, the method could be pronounced 
successful. 
Leitner Apparatus. 

It is necessary to say something about the particular 
apparatus comprising the Leitner system. The variable- 
speed generator ensures approximately constant volt- 
age at all speeds and outputs above cutting-in speed 
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justment, which reduces the forward lead of the brush 
combination from an angle of, say,, 10° to zero, a range 
of output of 100 per cent. to 60 per cent. of full load 
can be secured. The angle of 10° is the best lead at 
which to work under normal conditions. If, however, 
a lead of 17° is given for full load, then by moving 
back the brushes to the axis of symmetry the output 
can be reduced to 40 per cent. of the maximum. In 
Fig. 2, is shown the output in amperes and the field- 
current, together with the corresponding voltage of 
Leitner dynamos of the 100-ampere and 50-ampere 
size, for the whole range of speeds and with one 
definite value of lead. 


ro=—sa=5 


Fig. 10. 


by connecting the shunt field through the armature to 
a pair of axiliary brushes which bear on electrically 
opposite sides of the commutator, and are, in the case 
of bipolar machines, approximately at right angles to 
the main brushes. Main and auxiliary brushes move 
as one system, and the whole system is given a for- 
ward lead. The field-current may therefore be said 
to pass through the armature twice, in directions elec- 
trically at right angles to each other. When the 
dynamo revolves slowly the pressure across the 
auxiliary brushes is added to that across the main 
brushes, so that the field-current is large and the 
machine builds up quickly. As, with increased speed, 
armature-reaction distorts the magnetic flux in the 
direction of rotation, the effect of the auxiliary brushes 
first diminishes to zero and then reverses as their polar- 
ity reverses. The effect of these brushes is then to 
oppose the main brushes, and the field-current is re- 
duced. By this means the voltage of the machine can 
be kept practically constant for all speeds from, say, 
500 to 2,000 revolutions per minute, though the in- 
herent regulation of the machine will allow its voltage 
to rise independently of speed when charging a bat- 
KEL: 


By altering the lead of the brush combination rela- 
tive to the axis of symmetry, the maximum output 
obtainable from the machine can be altered perma- 
nently. Increasing the lead increases the maximum 
output, and decreasing the lead decreases the maxi- 
mum output. This is most conveniently done through 
a double-scroll cam attachment to the brush-gear. By 
rotating the scroll the lead is altered equally for both 
directions of running. By means of this simple ad- 
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Train Line Connecticns. 


The auxiliary brushes further provide the essential 
feature for automatically-controlled dynamos working 
in parallel, namely, an absolute limitation in output. 
Increase in armature-current without increase in speed 
will increase the armature-reaction, producing distor- 
tion of the field-flux. There is a point at which in- 
creased reaction decreases the field by means of the > 
auxiliary brushes at sttch a rate that no greater output 
can be obtained. The terminals of the Leitner machine 
may be short-circuited, and it is therefore safe to use 
different sizes of machines of this type in parallel with 
varying battery-capacities and lamp loads. 

On the first journey made by the experimental train, 
all lamps being on, two out of the three dynamos were 
purposely put out of service by breaking the circuit of 
their respective fields. The third machine continued 
to work at full load, while the remainder of the lamp 
load was taken by the batteries. . 

The cut-in cut-out switch Fig. 12, is actuated by an 
armature of the shuttle type rotating in two. field- 
windings both in series between dynamo and battery, 
one winding of fine and the other of coarse wire. The 
armature-winding is connected across the battery. The 
fine series winding is short-circuited by the coarse 
winding when the switch is closed. This switch acts 
as an instantaneous reverse-current circuit-breaker to 
protect the dynamo-armature from the battery. 

It is not proposed to give a technical description of 
the regulator used with the Leitner’system, more than 
to say that all regulation is controlled by an accurate 
voltmeter switch of the beam-balance type, the pull 
of solenoid acting against an adjustable control spring. 
Any increase in voltage above the normal makes a 
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contact on one side of the beam-balance, while any de- 
crease makes a contact on the other side. The contacts 
work relays, and the relays supply current to move, 
through a small motor and gearing, a slider on four rows 
of variable-resistance contacts. 


One variable resistance is in series with the lamps, 
each of two others in series with one half of the dyna- 
mo-field, and a fourth is in series with the voltmeter- 
coil itself. One slider moving over all four rows of 
contacts adds or substracts resistance simultaneously 
in each circuit, each section of the slider being in- 
sulated from its neighbor or neighbors on adjacent 
contacts. 

If lamps are on, the voltmeter switch is always across 
the lamp-circuit; if lamps are off, and the battery is 
charging, it is across the battery. In the latter case 
increase in battery-pressure causes the voltmeter 
switch, in moving the slider over the resistance-con- 
tacts, not only to add resistance to the field-circuit, but 
also to add resistance to its own circuit, so that it sets 
itself automatically to balance at a higher voltage after 
each movement. By this means, together with the 
self-regulation of the dynamo-voltage responds to the 
increasing battery-pressure as charging proceeds, but 
at a decreasing rate, so that, as shown in Fig. 2, the 
the charge is tailed off. Ata given voltage, for which 
the voltmeter can be set by altering the tension of its 
control-spring, the regulator diminishes the strength 
of the field so as to reduce the armature-current to 
zero. 

With lamps on, and the battery on charge, the volt- 
meter switch adds no resistance to its own circuit, this 
resistance being short-circuited; but as the battery- 
pressure rises it adds resistance at the same time in 
the lamp-circuit and in the dynamo-field circuit, and 
therefore incidentally in the voltmeter-circuit, the volt- 
meter being the equivalent of a lamp. Shou'd the 
battery-pressure for the twelve cells rise to, say, 30 
volts, corresponding nearly with full charge, the 8 
volts difference between the battery- and the lamp- 
pressure is made to switch-in (through a relay) a 
certain definite resistance to the dynamo-field variable 
resistance. This is equivalent to lengthening the scale of 
the variable resistance, thus gaining a further range for 
regulation. By this means the charging current is grad- 
ually reduced until, finally, floating conditions are pro- 
duced, the dynamo taking the entire lamp load. 

First, by adjusting the control-spring on the volt- 
meter switch, or secondly, by adjusting the calibrat- 
ing resistance in series with the voltmeter, or third'y, 
by temporarily short-circuiting the whole. of the 
variable resistance either in one or both halves of the 
dynamo-field (which can be done by two switches, one 
for each field, provided on the regulator), the efficiency 
and duration of the battery-charge can be altered at 
will between all practicable limits. By this means an 
over-discharged or sulphated battery can be specially 
treated for one or more journeys. 

Wiring. 

As shown in Fig. 10, two main cables, a through 
positive and a through negative, each 0.1 square inch 
in copper section, are run throughout the train. Each 
generator-coach dynamo and battery is in parallel be- 
tween them. Two more positives are run throughout 
the train, of 0.075 square inch section. The outer or 
“loop positive” is connected with the generator and 
battery through the lamp-resistance of each regulator, 
this lamp-resistance being capable of regulating the 
lamp-voltage and carrying the current for three 
coaches. The lamps are in parallel between the inner 
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or “lamp positive” and the common through negative, 
and where pairs of coaches are coupled together, pro- 
vision is made to connect the loop positive with the 
lamp positive between any two coaches. The result is. 
that for five coaches the two brake-vehicle generators. 
and batteries are in parallel, each regulator looking 
after its own battery and dynamo as well as all the lamps 
between itself and the loop, wherever this may be 
made. 

The loop is an old arrangement for obtaining uni- 
form drop in voltage at all lamps supplied through the 
loop, while its presence is necessary to prevent the 
two regulators working in series. 

The sixth or self-lit coach has its dynamo and bat- 
tery in parallel with the other dynamos and batteries, 
but the lamp-regulator affects that coach only. For 
this coach the change-over switch shown in Fig. 11, 
serves, for experimental purposes, to connect the lamp 
load either to its own regulator, or to the lamp posi- 
tive, in which latter case the lamp-voltage through- 
out the loop is regulated by the nearest brake-vehicle 
regulator. 

Through control-switches enable the guard in either 
brake-van to switch on all the lights in the train, pro- 
vided the hand-switches shown in each coach are closed. 
They are only put in for experimental purposes and 
are left out in actual coach-wiring. The lights of all 
the coaches fed by a generator up to the loop can also 
be put on by the hand-switch opposite the through 
control-switch in each brake-van. 

Through wiring, of paper-insulated copper cable, 
braided overall on the “indestructible” process, is car- 
ried in wood casing on the roof and brought down 
through junction-boxes to coupler-sockets fixed just 
above the sole-bar. Mr. Langdon, in his Paper already 
referred to, shows that one half of the coupling must 
be the exact duplicate of the other half. In the experi- 
mental train there is a socket on each coach-end, the 
sockets being electrically connected by the five neces- 
sary cables with a plug at each end. These cable- 
couplers are therefore detachable, and one of them has 
the necessary loop made at each plug. This looping 
coupler, painted a distinguishing color, loops the 
lamp positive between any two coaches as desired. 
This arrangement, though quite suitable for an experi- 
ment, is not suitable for service. One end of the 
coupler-cables must be attached permanent'y to the 
coach, and the most satisfactory arrangement seems 
to be to have two coupler-cables between adjacent 
coach-ends, one on each side of the gangway-bellows 
in corridor stock. The plug of one coupler fits into a 
socket on the next coach, and by thus staggering 
coupler-sockets and plugs the connections are always 
right, whichever way the coach is turned. This ar- 
rangement duplicates the couplers, which are the parts 
most liable to injury in the rapid marshalling of 
coaches, and such duplication seems not only advisable 
but necessary. 

In trains other than the experimental train equipped 
on the brake-vehicle system on the Great Western 
Railway, each junction-box, connecting the through 
wiring on the coach-roof to the wiring of the coupler- 
sockets. would contain a looping switch. This switch 
is worked by a hand-lever from the coach-vestibule in 
corridor stock, and externally from the platform in 
non-corridor stock, and the guard makes his loop as 
nearly as possible midway between each pair of gen- 
erator-coaches after the train has been made up. 

Equipped as described, the six-coach experimental! 
train made its first trip on the 16th March, 1909, and 
went into regular traffic on the next day. Since that 
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date with one break it has run continuously in both 
fast and slow services. 

Only one alteration has been made in the equipment 
since the train first started. By a curious mistake, 
clearly seen on the diagram, the loop positive and lamp 
positive were made 0. O75 square inch in section, while 
the through positive was made 0.1 square inch in sec- 
tion. These dimensions should have been reversed, 
since the loop cables carry the whole lamp load and 
the through cable only interchanges current from one 
brake-vehicle to the other. In consequence, the drop in 
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Fig. 11. Loop Switch. 


voltage between the regulator and the lamps was too 
great, and a cell was added to each battery, making 
thirteen cells, to compensate for this drop. 

After the experimental train had been run for a 
few weeks, two five-coach trains, running between 
Paddington and Fishguard, the electric- lighting ap- 
paratus of which had worn out after 10 years’ service, 
were equipped on the brake-vehicle method. They 
were put into service, one in July and the other in 
August, 1909, and have run ever since. One of them 
was regularly divided at Cardiff on the down journey 
for the insertion of a gas-lit dining-car, the loop being 
made at each end opposite the dining-car. Under 
these conditions there is no through wiring connecting 
the brake-vehicle equipments, so that the element of 
duplication in case of failure is gone. The trains have 
run without failure. 

Two new trains required for the service between 
London and Fishguard in connection with the Cunard 
boats were lit electrically on the  brake-vehicle 
method and put into service in sections between Sep- 
tember and December, 1910. The apparatus was sup- 
plied to a complete specification. Owing to the large 
number of lamps in each train, namely 537, corre- 
sponding with a lamp load of 320 amperes the brake- 
vehicles alone could not conveniently carry the neces- 
sary equipment, and out of twenty coaches. eight were 
made into generator-coaches each equipped with 


RAILWAY ELECTRICAL ENGINEER 235 


100-ampere dynamos and 210-ampere-hour _ batteries. 
Twelve coaches were dependents equipped with lamps 
and through wiring only, while six were self-lit coaches 
—four dining-cars. being equipped with dynamos and 
batteries of the same capacities, and two lugg gage-vans 
being equippped with 50- -ampere dynamos “and 90- 
ampere-hour batteries. All equipments work in par- 
allel. In Fig. 10 is shown the formation of a full 
train, and the number of different combinations in 
which the coaches can be arranged for various sizes of 
train is partly indicated by the brackets. 

There has only been one failure since these trains 
were put into service—due to the contact of a looping- 
switch coming loose. This put three coaches in dark- 
ness for 10 minutes on two occasions. 

Two other four-coach trains, intended for local serv- 
ice in the Birmingham district, have been equipped 
on the brake vehicle method. These are set or block 
trains, and the couplers and sockets have been dis- 
pensed with, the through cables being connected be- 
tween each coach by eye sockets bolted together, and 
each joint insulated. Other local set trains are in 
course of equipment, but since their composition may 
be varied, a simplified form of coupler and socket. as 
compared with that described for main-line working, 
will be used for connecting the through cables. 

Experience with these trains has shown that the 
looping arrangement has serious disadvantages. Mr. 
Langdon used a loop, but not quite with the same 
intention, the primary object of the loop in the brake- 
vehicle method being to enable one regulator to con- 
trol one battery and generator, and the whole of the 
lamp load supplied directly be that combination. To 
control a lamp load of 100 amperes requires a larger 
regulator than is quite convenient, and there is, more- 
over, a 10-per-cent. drop in the loop and lamp posi- 
tives. The looping-switches, two’ on each coach, are 
a traffic difficulty, for in corridor trains they have to 
be worked by the guards. and instructions must be 
issued for their use. These instructions must be 
simple, and no mistake has ever been made on the 
Cunard trains where they were first adopted; but if 
the looping-switch could be dispensed with entirely, 
not only apparatus, which may fail, and in any case 
requires maintenance, but also a traffic instruction 
are saved. 

In Fig. 10 is shown diagrammatically the experi- 
mental train with through wiring on the brake-vehicle 
method equipped on the bus-bar “principle. The num- 
ber of lamps in each coach corresponds with the 
standard arrangement introduced since the experi- 
mental train was first equipped. This arrangement 
is shown in Fig. 1. Two through positive and nega- 
tive cables, and a third wire for through control, pass 
through the train, with duplicate couplers between 
each coach. These through cables will always be 
supplied at battery voltage, and act exactly like the 
bus-bars of any ordinary direct-current switchboard. 
Every coach, whether generator, self-lit, or dependent, 
must have its own lamp- voltage regulator, while gene- 
rator-coaches have, in addition, a regulator for the 
dynamo. 

The wiring arrangement is obvious and, without 
either lamp-reg eulation or the principle of working ap- 
paratus in parallel, is already in use abroad, so that 
it would have been adopted from the first if two: 
years ago the cost of a separate lamp-regulator in 
each coach had not seemed prohibitive. Mr. Leitner 
has heen designing apparatus to meet the require- 
ments, and at the present time it can be said that the 
extra cost of lamp-regulators in each dependent coach 
is almost exactly balanced by the saving in through 
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wiring and looping-switches by the use of the bus-bar 
system. 

If for brake-vehicle train-lighting the bus-bar princi- 
ple replaces the looping-switch principle,. all traffic- 
instructions for making the loop, and for inserting 
coaches which have no through wiring between two 
loops, are avoided; the voltage loss beyond the lamp- 
regulator is reduced to about 2 per cent.; the through 
Wiring can be smaller in section than the looped and 
lamp positive, since a drop of at least 15 per cent. is 
permissible; and last, but not least, any coaches on a 
foreign railway, equipped on a system which can ful- 
fil the conditions of brake-vehicle lighting, can be 
coupled up and share in the lighting, provided they 
use a twelve-cell battery. 

The need of electric train-lighting in the immediate 
future is the cheapening and simplification of ap- 
paratus, especially regulating-apparatus, and there is 
certainly a use for a cheap lamp-voltage regulator 
costing not more than $25.00. It will be noticed in 
Fig. 11, that in addition to the lamp-voltage regulator, 
a through control-switch for switching lights off and 
on from either brake-van is required in each coach. 

At the present time no reduction can be made in the 
initial cost of equipping a six-coach train, owing to 
the use of the bus-bar in place of the looping-switch 
principle of through wiring; but from both the traffic 
and the engineering point of view it is preferable, 
and will lead ultimately to reduction in initial cost. 
The method further permits, if desired, of the use of 
a battery on every coach, greatly increasing reliability. 


Costs of Electric Lighting. 

The initial cost of equipping the experimental train 
on the looped positive principle as shown in Fig. 10 
is given in Appendix I. This does not include the 
cost of all extra fittings and conveniences for measure- 
ment and for observation of the equipment. All the 
equipment was mounted inside the brake-vehicle, with 
the exception of the three dynamos and the battery 
of the self-lit coach, and the initial expenditure came 
to $4,020. This does not, however, include the cost 
of equipping the self-lit coach taken from traffic, 
though it does include the alterations necessary to fit 
it with through wiring, couplers, and fittings for meas- 
urement. ‘The cost given in the Appendix is the cost, 
at 1910 prices, of completely equipping such a train 
for actual service inclusive of looping-switches and of 
duplicate couplers and sockets in every coach. For 
the bus-bar equipment the cost is the same. In the 
experimental train the cost of the special arrangements 
made for observing batteries and regulators in the 
brake-vehicles, and the facilities for connecting up 
measuring-instruments was $540. 

In the estimate of initial cost the charges are inclu- 
sive of all material and labor employed by the loco- 
motive department in wiring and adapting coaches for 
electric lighting; they also include material and labor 
for housing and suspending batteries, regulators and 
switches, as well as the cost of dynamo-suspension and 
the provision and fitting of axle-pulleys. Proper fac- 
tory charges have been added to the prime depart- 
mental cost, so that the figures given represent real 
costs and not out-of-pocket expenses. 

It is not suggested, however, that these prices 
would cover the equipment of a six-coach train ready 
for service if only apparatus sufficient for such a train 
were ordered and erected by a staff not thoroughly 
skilled in such work. With apparatus capable of com- 
plete automatic control, such as has been described, the 
prices given are on the assumption that several hun- 
dred equipments would be ordered in the course of a 
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year. Under such conditions they amply cover all 
costs at the present time, and prices of raw material 
remaining the same, certain items may be expected 
to decrease in cost very considerably. 

The annual costs of lighting electrically such a 
train as shown in Fig. 10, are given in Appendix II. 
These annual costs are divided into: 

Working costs, which include— 

Battery-maintenance and renewals. 

Dynamo- and regulator-maintenance. 

Lamp-renewals. ; 

Maintenance of fittings, through wiring and con- 
nections, and lamp-wiring. 

Locomotive-charges for power and for haulage of 
extra weight of the equipment. 

Interest on initial expenditure. 

Sinking fund for reproduction of capital. 


Working Costs. 


These are the result of only two years’ experience 
of maintenance, but that period includes the main- 
tenance of a fair proportion of apparatus which has 
been in service for various periods up to 10 years, 
and the figures given are based on maintaining and 
renewing batteries and dynamos after many years of 
service. 

Battery-maintenance and plate-renewal charges are 
the actual cost of maintaining the battery-plates, 
electrolyte, and lead-lined boxes, and agree very well 
with experience in maintaining and renewing central- 
station batteries working under more severe condi- 
tions than obtain in the present case, where 10 per 
cent. per annum on the initial cost is generally found 
sufficient. This is only true for train-lighting bat- 
teries, provided the charging is completely looked 
after by such automatic apparatus as has been de- 
scribed, and such a percentage would not apply to 
batteries which may be habitually over-charged. The 
exact proportion of the 10 per cent. per annum which 
should form a sinking fund for plate-renewals has 
not yet been established, but a basis of 7 1-2 years’ 
life has been taken for all plates, both positive and 
negative, since batteries can be bought on a 5 years’ 
guarantee. The plates constitute about two-thirds 
of the value of the whole cell, and the old plates and 
lead sludge when sold have about 30 per cent. of their 
original value. The actual cost to the Great Western 
Railway of maintaining about 3,600 cells during 1909 
and 1910 represents 8 1-2 per cent. of their initial cost, 
and includes a fair proportion of plate-renewals to 
batteries more than 5 years old. 

Dynamo- and regulator-maintenance is represented 
chiefly by belt-renewals and the repair of small 
mechanical troubles with dynamos, brush-gear, and 
brushes. The Leitner regulator, in 2%4 years’ ex- 
perience, is the cheapest piece of apparatus to work, 
the cost of maintaining some hundreds of them aver- 
aging between $0.75 to $1.00 per regulator per annum, 
provided the balance-beam contacts on the voltmeter 
switch work in mercury cups. Regulators require clean- 
ing about every 14 months, and that should be the extent 
of their maintenance cost. 

Lamp-renewals are quite reasonable now that man- 
ufacturers have recognized that the tungsten train- 
lighting lamp with a small bulb needs a more perfect 
vacuum than the ordinary tungsten lamp in a much 
larger bulb. On the Great Western Railway the 
time of lighting averages 950 hours per annum. for 
the whole stock. The useful life of the 13-watt, 10- 
candle-power tungsten lamp is about 900 hours, and 
during the whole of 1910 lamps were lasting for 12 
months before renewal. It is, therefore, not con- 
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sidered economical to run lamps at a lower efficiency 
than 1.3 watt per candle, as 12 months is a quite 
long enough life for a glow-lamp. 

The maintenance of wiring and fittings is rather 
high owing to fuse-renewals. Rigid inspection of 
fuses is necessary, since any screwed contacts will 
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work loose from vibration. If duplicate fuses are 
ready in every switch-box the fuse-wire may be 
soldered to its fuse-clamp and unsoldered. when the 
fuse is returned to the shops for renewal of the wire. 
It is a wise plan to change all fuses every month on a 
regular foutine, to ensure reliability. 

These charges constitute the out-of-pocket expenses 
to a railway for maintaining train-lighting. Over the 
2 years that the experimental train has been in serv- 
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ice they have averaged, as shown in Appendix II, 
$37 per coach per annum. This is, in so short a 
time, naturally exclusive of battery-plate renewals, 
but is inclusive of daily inspection of the train. The 
cost of extra battery-charging while on the Windsor 
service, which was approximately $90, has been 
excluded. 

For not less than 500 coaches, equipped on the 
brake-vehicle method with generator-, self-lit, and de- 
pendent coaches much the same ratio as they are in 
the experimental train, the annual out-of-pocket ex- 
penses, averaged over the entire stock, should not be 
higher than $30 per coach per annum. [If all coaches 
were self-lit on some properly regulated single-battery 
system the cost might be expected to be $45 per coach 
per annum. 
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Where, on the other hand, as in the made-up trains 
method can be pushed to its logical conclusion, each 
brake-vehicle lighting four or five dependent coaches, 
the average maintenance per coach can be reduced to 
between $15 and $20 per annum. In all these cases 
battery-regulation and lamp-regulation is assumed. 

Locomotive Charges for Power Generation. 

To determine the locomotive-costs debitable to 
electric lighting is not an easy matter. It cannot be 
determined by running a train first with and then 
without the lighting apparatus at work, and measur- 
ing the draw-bar pull by means of a dynamometer- 
car between the locomotive and the coaches, since 
with any economical system the power taken should 
be less than 5 per cent. of the locomotive’s output, 
and the dynamometer-car can hardly be said to have 
an accuracy of a much higher order than 5 per cent. 
Two journeys by the same train, over the same sec- 
tion, and run by the same locomotive under approxi- 
mately the same conditions, usually differ by much more 
than this percentage. 

A separate determination of the efficiency of the 
dynamo under train-lighting conditions as to speed, 
type of transmission, and gear-ratio must, therefore, 
be made; the results being used in conjunction with 
dynamometer-car tests of the lit train. 

In 1906 very complete tests of the performance of 
the 50-ampere size, of Leitner train-lighting dynamo 
were made at Faraday House and further tests of the 
machine, both at Faraday House and when forming 
a coach-equipment in a Great Western train, were 
made by Mr. Henry M. Sayers. The only difference 
between the machine tested and the three machines 
used on the experimental train was that, on the brake- 
vehicles, the dynamos had ball bearings in place of 
parallel oil-bearings. The self-lit coach was equipped 
with a sister machine to that tested. The results of 
Mr. Sayers’ tests on the complete equipment are 
shown in Fig. 12, the measured input to the belt on 
the axle-pulley and the measured output from the 
dynamo being given, together with the no-load losses 
(which are approximate only). The efficiency-curve 
inclusive of transmission-losses, belt-slip and dynamo- 
losses is also given. These values are plotted with 
train-speeds up to 85 miles per hour, which speeds 
correspond with a gear-ratio of 3 to 1 as used on the 
experimental train, and to standard 43-inch wheels. 
In Fig. 8 is shown the locomotive draw-bar pull nec- 
essary to produce the normal dynamo-output curve 
given in Fig. 2, for the 50-ampere dynamo; it corre- 
sponds with conditions and gear-ratio of the experi- 
mental train. In both cases the distinctive feature 
of the Leitner dynamo is seen, namely that the maxi- 
mum demand upon the locomotive is at low speeds, 
and that as the speed increases the draw-bar pull de- 
creases. 

Dynamometer-car tests of the experimental train 
were carried out by Mr. G. J. Churchward, M. Inst. 
C.E., and at the same time continuous measurements 
of the electrical output of all three dynamos were re- 
corded. Output in volts and amperes was recorded 
autographically for one dynamo by an ammeter and 
voltmeter specially built by the British Thomson- 
Houston Company for direct-current electric-train 
measurements, and adapted for train-lighting condi- 
tions. Amperes, volts, and time are all recorded auto- 
eraphically, and, during the second of the two runs, 


distance was also marked -autographically on the mov- 


ing paper from the dynamometer-car 1-4 mile distance- 
recorder. The moving coil of the ammeter and volt- 
meter are each excited from a separate battery through 
a standard ammeter, so that a continuous check on 
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both readings can be kept by means of instantaneous 
readings on a standard instrument, and the auto- 
graphic instruments can be recalibrated during the 
journey if required. The results are given in Ap- 
pendix III. 

The first run, made on the 16th July, 1909, between 
Paddington and Bristol, was arranged to represent 
a fast service. There were five stops and one signal- 
stop in 117 1-2 miles. 

The electrical measurements of amperes and volts 
for each dynamo are given in Fig. 8, for the begin- 
ning and end of this run. The full line is in each case 
the autographic record, and the other readings were 
taken at 4-minute intervals by observers. During 
this run the three dynamos in parallel generated 7.9 
kilowatt-hours. and the lamp-input was 5 kilowatt- 
hours. For 23% of the total time the dynamos 
were not cut in, during which time the batteries sup- 
plied 1.16 kilowatt-hour. The dynamos generated 
5.12 kilowatt-hours for lighting (of which 1.28 kilo- 
watt-hour was wasted in regulators and distribution) 
and 2.77% kilowatt-hours for battery-charging. 

From the sum of the three ampere-curves, multi- 
plied by the average instantaneous voltage, a dynamo- 
output curve in kilowatts was constructed; from this 
curve the kilowatts input to the three belts from 
the three axle-pulleys could be calculated from the 
dynamo-tests. The sum of these three curves plotted 
to a horse-power scale instead of a kilowatt scale is 
also reproduced in Fig. 8. On the same time-base, 
but to a scale one-fortieth of the belt-input scale, has 
been plotted the locomotive draw-bar horse-power 
taken from the autographic records of the dynamo- 
meter-car. On the fast journey, the average scheduled 
speed (including stops) being 40 miles per hour, the 
average draw-bar effort of the locomotive was 277 HP., 
and the average input to the three belts was 7.8 HP., or 
2.8 per cent. of the former. 

The second run, made on the 13th of January, 1910, 
from London to Swindon, was arranged to represent 
a stopping service, with fourteen stops in 77 1-4 
miles. 

The electrical output measurements for the begin- 
ning and end: of the run are given in Fig. 13, Plate 2. 
During this run the three dynamos in parallel gen- 
erated 8.07 kilowatt-hours, and the lamp-input was 
4.8 kilowatt-hours. The dynamos were not cut in 
for 31 per cent. of the time, during which the bat- 
teries supplied 1.49 kilowatt-hour to the lights. The 
dynamos supplied 4.46 kilowatt-hours for lighting (of 
which 1.18 kilowatt-hour was wasted in regulators 
and distribution) and 3.61 kilowatt-hours for battery- 
charging. 

On the slow journey the average schedule-speed: (in- 
cluding stops) was 27 1-2 miles per hour, and the 
average draw-bar effort was 284 HP., the averaged 
input to the belts being 8 HP., or 2.8 per cent. of the 
total, which is the same as the figure obtained before. 

In all these results it is to be remembered that the 
dynamometer-car is included in the draw-bar pull of 
the locomotive, but excluded from the lighting, since 
it was lit by gas. 

In Appendix III, Table II, this has been allowed 
for, and an estimate is given in Table III of the an- 
nual percentage of locomotive-power to be debited to 
train-lighting for the experimental train taken over 
the whole year. The particulars of hours of light- 
ing, days per annum worked by the stock, and the 
average hours per day worked by a coach, refer only 
to Great Western main-like stock, and have been 
carefully analysed by the traffic-department. These 
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figures may be quite different for another railway, and 
would be very different for suburban or local services. 

The average of 1 1-2 per cent. of locomotive draw- 
bar pull debitable to train-lighting throughout the 
year may be taken as a very fair approximation for 
the entire-main-line stock of a railway equipped on 
the brake-vehicle method, provided it has about the 
same ratio of generator-coaches to dependent coaches 
and self-lit coaches as holds in the experimental train. 
Further, it is obvious that the precentage would only 
hold for dynamos having about the same efficiency 
as the Leitner dynamo, and with a belt-slip of not 
more than 3 per cent., but it would hold approxi- 
mately for larger dynamos and batteries than those 
installed on the brake-vans of the experimental train. 
A careful analysis of the figures on the assumption 
that all the coaches are self-lit makes the average 
draw-bar power for train-lighting 2 per cent. of the 
locomotive-power. 

Locomotive-Charges for Extra Weight Hauled. 

The question of the additional locomotive-power 
required to haul the extra weight due to lighting- 
equipment is open to considerable difference oi 
opinion. Train-resistance is always stated in pounds 
per ton, but that resistance is composed of several 
elements. In the Paper read by Mr. Carus-Wilson be- 
fore The Institution in 1907, the various elements 
forming train-resistance were separately analysed and 
valued. For average speeds such as those repre- 
sented by the two dynamometer-car tests, air-resist- 
ance would form at the higher and lower speeds re- 
spectively about 30 per cent. and 20 per cent. of the 
total resistance. The extra weight of internal fittings 
added for train-lighting will have no effect on the 
tractive effort due to air-resistance. The percentage 
due to flange-action in bogie stock depends solely on 
the weight of the bogies and not on the weight of 
coach-bodies, which carry all the lighting-equipment 
with the exception of the axle-pulley. Journal-fric- 
tion and track-resistance form about 18 per cent. and 
about 26 per cent. of the total resistance at the re- 
spective average speeds during the tests referred to, 
and the percentage increase in tractive effort on the 
level, due to additional weight, is directly confined 
to this portion of the tractive effort. On the other 
hand, the additional apparatus is mostly placed un- 
derneath the coach, and its surface may be the cause 
of additional air-resistance. The apparatus is very 
largely shielded by the bogies, and Mr. Wilson, in his 
Paper, considered the bogies as responsible for the 
whole of the air-resistance underneath a coach. It 
seems more likely, however, that the bogies do not 
shield the dynamo, battery-boxes, and regulator un- 
derneath the coach from the action of the air, and it 
may not be illogical to take the additional weight of 
these appliances as increasing the resistance in pro- 
portion to their weight, although the resistance is 
really: due to their surface. For want of better 
knowledge it will be assumed that the added weight 
of the equipment, wiring, and lamp-fittings adds to 
the train-resistance in proportion to that weight. On 
going up a grade the extra weight tells, but on all 
steep rising grades the train will probably be run- 
ning at a speed at which the dynamo is cut out, so 
that locomotive-power for generating is saved, and 
the two are nearly equal in effect. 


As in so many details in railway work, a surburban 
service with stops 1 mile apart or less differs largely 
from either of the other two services referred to in 
this Paper. Air-resistance here forms a quite unim- 
portant item, not probably exceeding 9 or 10 per cent. 
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of the total train-resistance. On the other hand, the 
power spent in accelerating the train, and the energy 
wasted in braking, become matters of great import- 
ance, since, for a suburban service having a scheduled 
speed of. 16 miles per hour and 1 mile between stops, 
only about 70 per cent. of the energy at the axles is 
employed in propulsion, the rest being wasted at the 
brakes in destroying momentum. In this case the ad- 
ditional weight of the lighting equipment directly in- 
creases the tractive effort, and it is clear from the 
two dynamometer experiments made that rather more 
locomotive horse-power is required for the stopping 
service at an average speed of 27 miles per hour than 
for the quick service with an average speed of 40 
miles per hour. Taking suburban services into con- 
sideration, as well as fast and stopping services with 
not less than 4 miles between stops it seems reason- 
able, for want of fuller information, to assume that 
the extra weight of the equipment adds to the tractive 
effort in direct proportion to that weight, although 
this may be overstating the case by about 50 per 
cent. 

For the experimental train the proportion of the 
weight of the empty train and locomotive borne by the 
electrical equipment is: Tons 
uciomtomlocomotive and tender osm. oc ce eg isa ce ore oe 105 


Weight of empty six-coach train complete with electrical 
equipment 


© Wi ate Aerio) eNO, SA ais) 6/76 (6, 181x@: (© \6) vel 6)s\ ial: (s:halbel, ee) 78.0 ©) eho) 0) pi ie, |e 1s},6°40) 8 


Weight of electrical equipment, consisting of the gen- 
erating and controlling equipment on three coaches 
and the through and coach-wiring, and pe ute: fittings 
in six coaches ........ isis learns teata Se 

Hence the oy eiehe of the Acree Tnehe equip- 

ment is 1.7 per cent. of the total weight of the train 

with eee and tender. 

It is to be remembered that a six- eoaen train may 
be, and generally is, below the average size for a 
main-line working. On the Great Western Railway 
the average is more nearly eight coaches, while the 
weight of engine and tender given represents that of 
the express locomotive which drew the experimental 
train during the tests, and is above the weight of the 
average locomotive. The ratio of equipment-weight 
to train-weight would be higher if the whole stock 
were lit, since the apparatus for general brake-vehicle 
equipment would be heavier, and a recent calculation 
for Great Western rolling stock as a whole makes it 
as high as 2 3-4 pei cent., this percentage including 
the equipment on idle stock and weight of idle loco- 
motives as well as the stock and locomotives in 
service. 

The annual cost of coal, water, oil, tallow, and small 
stores and repairs per passenger-engine may be taken 
as $3,750 per annum. This excludes running-wages 
and superintendence, items which are not increased 
by electric lighting of the train. The annual interest 
at 4 per cent. on the average value of an engine may 
be taken as $500, and the out-of-pocket expenses for 
hauling locomotive-coal from collieries to locomotive- 
depots at $125. 

The annual locomotive-expenses per passenger- 
engine which are directly increased by the lighting, 
therefore, may be taken as $4,375. 

On the average it appears that there are one-and-a- 
quarter locomotives required per passenger-train, but 
on the other hand, from Great Western Railway ex- 
perience, about 25 per cent. of the rolling stock which 
runs in passenger-trains—consisting of milk-vans, 
horse-boxes and carriage-trucks—if lit at all would not 
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be lit electrically. These two items balance, and it 
may be taken that the average annual cost of a passen- 
ger-locomotive is $4,375 for each passenger-train. 

From the percentages already determined, therefore, 
an approximate figure can be given for annual loco- 
motive-expenses ; both for power to drive the dynamos 
and for haulage of the weight of the equipment. For 
the six-coach experimental train it works out thus— 
of $4,375 (Ap- 


Power to drive dynamos, 1.5 per cent. 


pendix III) 
Haulage of weight of equipment, 1.7 per cent. of Seviees Ye 


Total Costs. 

The cost of lighting the experimental six-coach train 
throughout the year, on the assumption that the train 
works for 10 hours each day for 237 days, during 
which time the lighting is on for an average of 4 hours 
per day, or 950 hours per annum, is then as follows: 


Initial cost of equipping train on brake-vehicle method 


(aye yene es bie MADD DR nem a so buM ee Arana Ohaabh cacbarmie imate R Kee Gry Fra 5805 

Annual expenditure— 
\VVi@reliahnpeeeoscy ayo yentelise IO) Saionacdognoceddo ange oc TeZ25 
IBOCOMOLIVE=COSTS = 5s eaee pera crisrermmncer crac cir enero : 140 
$ 365 


Capital charges— 
Interest on initial cost at 4 per cent. per annum..... $ 150 
Reproduction of capital in 20 years by annual sums 


invested at 4 per cent. compound interest, say 3 
Delecen tap ety alli 1am O Neil tticllleC OS terre a emer 118 
otal annual charreseper trainees | see aet ay ee ek pe oU) 


It will be remembered that the equipment of the 
experimental train purposely allowed no margin in 
capacity. If the brake-vehicle method were adopted 
for the main-line stock of a railway, the dynamos on 
the brake-vehicles would have to be of 70 amperes 
output (overload capacity 80 amperes), and the bat- 
teries of 210-ampere-hour capacity. This is believed 
to be sufficient to cope with any combination of 
coaches, since each brake-vehicle can on emergency 
look after itself and four other coaches not more than 
60 feet in length, or five other coaches not more than 
50 feet long. For coaches about 70 feet in length 
100-ampere dynamos (overload capacity 120 amperes) 
are necessary. 

Let it be assumed that several thousand coaches 
have to be lit, and that the number of 100-ampere 
equipments is small, while 70-ampere equipments are 
confined to main-line stock only, branch and suburban 
stock being lit by 50-ampere equipments, and self-lit 
coaches with 25-ampere equipments. Under these 
conditions the foregoing initial and working costs, 
averaged over the total number of coaches, irrespective 
of whether they are generator-coaches, dependent, or 
self-lit, is believed to represent very fairly the condi- 
tions to-day, and everything is tending to cheapen 
apparatus. 

Safety of Electric Train-Lighting. 

The Author has made experiments with various 
metals forming electric arcs, using an electromotive 
force of 22 volts. The conclusion come to is that an 
arc is invariably formed by actual contact at this volt- 
age, but that it does not persist, although enough ex- 
periments have not been made to settle the time of 
persistence. At 22 volts, wood which has been 
soaked for many hours previously in water passes 
only a few milliamperes when separating two elec- 
trodes which are almost touching. There is no doubt, 
however, that electric wiring in coaches has charred 
woodwork after short-circuits. If for the internal 
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wiring properly insulated cable of good quality is used, 
and in addition the wiring is protected by carefully- 
designed fuses, it is believed that complete immunity 
from fire-risks can be ensured. 


APPENDIX I. 
EQUIPMENT OF GENERATOR COACH. 


Material— 
Two Dynamos, with automatic switches, rated at 45 
amperes, complete with suspension-gear, axle-pul- 


léy“atid: belts Biacecmte cco canegee capt «ee teenies 570 
Two Regulators with containing box and coach fix- 
MGS Fr Geol ee nas so Eee tare eas 270 
Two Twelve-Cell Batteries 180 ampere-hours each, 
with containing box and coach fixings. 310 
Cable connections between dynamos, batteries, regu- 
lators, and switchboards, internal lamp-wiring, 
through control and other switches for two genera- z 
tOR-COACHES yy oie is arent aot Since «emcee meter stele Reteler ners 105 
Lamp-fittings and lamps and sundries for two genera r 
LOE=COACH ES, Porte eee sees oe Rate are Me veletal sere eurcaliete 85 
Through wiring and couplers for two generator- 
COACHES | Lites Grialheraeie MEP re nr clemeeee e necrs Me sth oleperets 350 
Labor— 
Erection of the foregoing material for two generator- 
coaches, inclusive of factory-charges.............. 290 
$1,980 
EQUIPMENT OF DEPENDENT COACH. 
Material— 
Internal lamp-wiring, switches, lamp-fittings and 
lamps for three dependent Couches Merce eee 165 
Through wiring and couplers for three dependent 
COACHES ete aa bee oldie: <:- Wines Rosato ihe pea one cela 420 
Labor— 
Erection of material for three dependent coaches, in- 
ClusivieOtetact OF y-CNancesen ccm rere rn tury are 300 
$ 885 
EQUIPMENT OF SELF-LIT COACH. 
Material— 
One Dynamo with automatic switch, rated at 45 
amperes, complete with suspension-gear, axle-pul- 
ley Sainds DELESTE sate. tas cote ene ete ee eee eee 285 


One Regulator with containing box and coach fix- 
ILS Fey ob WN, aaieton Gre as oe Pa Ce aeion ae 135 
One Twelve-Cell Battery, 180 ampere-hours, with 


containing boxyand *coacheixings aac ce) eso 155 
Cable connections between dynamos, batteries, regu- 
lators and switchboards, internal lamp wiring, 
through control and other switches for one self-lit 
COACHIT EG alt des tid ens cece eRe Cee ane eke Sie noe 50 
Lamp-fittings, lamps and sundries for self-lit coach.. 45 
Through wiring and couplers for self-lit coach...... 150 
Labor— 
Erection of the foregoing material for one self-lit 
COACH MN ClUSIVeNOLelaCLOLy—chialecsom tater tenner en mZ() 
940 
$3,805 


The cost is exclusive of a sum of $540 spent for special 
compartments for containing the experimental apparatus for 
test measurement; for placing all apparatus except the dyna- 
mo above floor-level and for special switches and connections 
for measurements. It is also exclusive of one extra cell in 
each battery to make up for voltage-drop in a looped positive 
of too small section. 

This represents, the cost of equipping at 1910 prices an ex- 
perimental train with the first brake-vehicle apparatus and 
with the first through wiring and couplers. For both items 
the cost of material and labor has been reduced since March, 


1909. APPENDIX IT. 
MAINTENANCE. 


Maintenance of three thirteen-cell, 180-ampere-hour bat- 
teries 
Note.—This includes extra attention due to 4% 
months’ service without daylight running, but 
excludes consequent depot charging. 
Maintenance and renewals of three dynamos inclusive of 
belts, regulators and switchgear 
Maintenance and renewals of wiring, lamps and lamp-fit- 
tings for six coaches 
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This maintenance represents that of an experimental train 
under specially trying conditions of service. 

Further experience points to the fact that the battery 
maintenance would be reduced about 25%, the dynamo- 
regulator-, and switchgear-maintenance about 20%, and the 
maintenance and renewal of lamps, wiring, and fittings about 
34%, at the present time, when dealing with not less than 
five hundred coaches, making a total reduction in annual 
working-costs of about 29% on the above figures. 


APPENDIX IIT. 


Percentage of Locomotive-Power Required to Provide 
Electric Train-Lighting. 


The following tables give particulars of the tests 
with the six-coach experimental train equipped on 
the brake-vehicle method, to determine the total loco- 
motive draw-bar horse-power and the proportion re- 
quired by the electric lighting equipment. The train 
consisted of dynamometer car, lit by gas, and six 
coaches lit by one hundred and forty-two 10-candle- 
power tungsten lamps taking 76.5 amperes at 22 volts, 
or 1,683 watts. 


TaBLe I, 
Particulars of Tests on Electrical Equipment of Six 
Coaches Only. 


Conditions.—All lamps lit and batteries being 
charged, but lighting of dynamometer car excluded. 


Sos SUS 
$a0 8 am 
Spe eee 
ats +o 
mapas 
228 3 YS 
ya? eeu 
4 5 set 
meters 
Be ys 
pay Po aN 
Bee 
Number of station-stops.. «.2...2s..<csmee 5 14 
Average distance between stops, miles... 23% 54 
Average schedule-speed (including stops), 

miles: per hours s chines te ee oe eee 40.0 27.4 
Average running speed (excluding stops), 

miles “per ~houf™ 02.0520. Stqec os te ee eee 47.8 34.2 
Time during which trains were running, 

MINGSL joc ade cwiale hangea ta Oe eee 148.25 135.62 
Time of journey during which all lamps 

were “liEWunins- 22 soe ee eee a eee 177.33 168.88 
Time during which dynamos were gener- 

aAtiN GAN INS was oe acl eee ere ieae eeete 136.:53'y 16205 
Ratio of time dynamos were generating 

to time lights were on, per cent....... 77.0 69.0 
Input to lamps at 22 volts, watt-hours... 4,970 4,730 
Average output while dynamos in circut, 

RO ee A eeee eS RE IR Kayes tess He 3,473 4,170 
Energy generated, watt-hours.........-: 7,900 8,068 
Ratio of energy input to lamps to output 

[LOM chyNaMOsS,. per  Celltwe satis Reine eet 62.9 58.6 


Repeated experiment with watt-hour meter has 
proved that to keep batteries in proper condition 
(when the battery capacity is not less than the rated 
output of the dynamo for 3 hours) the watt-hour input | 
to lamps should be 60 per cent. of the watt-hour out- 
put of the dynamos. The experiments, therefore, rep- — 
resent characteristic conditions of working. 


The power to haul the train included the hauling 
of the dynamometer-car, which is lit by gas. Its elec- 
tric lighting must, therefore, be included, by propor- 
tion, in the lighting of the ‘experimental. train. The 
orthodox basis for comparing draw-bar horse-power is 
the power per ton hauled, and in Table II the lighting 
of the dynamometer-car has been estimated on the 
basis of the lamps per ton of train. 
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TABLE II. 
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Power Taken by Seven-Coach Train—Inclusive of 


Dynamometer-Car. 


Conditions.—All lights 
charged. 


Weight of six-coach train empty, tons.... 
Weight of dynamometer-car empty, tons. 
Total weight hauled by engine, tons...... 
Input to electric lamps in dynamometer- 
car in proportion to its weight, watts... 
Input to lamps corresponding to maxi- 
mum lighting of whole train pulled by 
SllS tie MWA LES alc eenite en inte ee. oe ee 
Energy-input to lamps, watts-hours...... 
Ratio of energy-input to lamps to output 
of dynamo (Table I), per cent......... 
Generating efficiency: axle-pulley input to 
belts to output from dynamos, per cent. 
Energy generated (calculated from fore- 
Pons ratio. watt-hotrs. .....0. 0545s cnc: 
Average power generated during running- 
EC 8, AOE Toy OG ee an ee Oy a a 
Average axle-pulley input to belts during 
renmingettme | watt. s«ceroen st shews ss 
Average axle-pulley input to belts during 
running time, horse-power ........... 
Average locomotive draw-bar H. P. from 
curves, Fig. 8, Page 214, Feb. issue and 
during running-time, horse-power...... 
Ratio draw-bar H. P. to drive dynamos 
to total H. P. under maximum output 
conditions for seven coaches including 
dynamometer-car, per cent 


Taste III, 


Power Taken by Electrical Equipment of Seven-Coach | 


on and batteries being 


EDR EDS 
Pye Ge 
nM Pa WM Pua 
p8e 238 
ms, OSE 
aS Sus 
SIGS ro 
ee 550 
25 RES 
Bo As 
7 Sy oN 
160.1 160.1 
Pag) | Pale A 
187.2 187.2 
285 285 
1,968 1,968 
5,815 5,538 
62.9 58.6 
55.0) 60.0 
9,245 9,450 
3,742 4,181 
6,800 6,970 
OFZ 9.34 
277 284 
3.29 3.29 


Train Throughout the Year; Under Average 
Conditions of the Running of the 


Entire Passenger Stock. 


Average time 
day. 
Average 
Average 
Average time 
Average time 
Annual axle-pulley input to belts while 

generating kilowatt-hours 
Annual axle-pulley input to belt while 
generating, horse-power-hours 
Pulley input to belts when idle, H.P...... 
Time running idle (2,370—948), hours.... 
Work done running idle, H.P.-hours.. 
Total work generating and _ idle, 
ere te eden VERN Shy, La Pee es 
Average power throughout year during 
running time, H.P 
Average power at draw-bar during run- 
GUM Gan lel) re Pam ec, ates acer 
Ratio of draw-bar H.P. to run electrical 
equipment (averaged over the whole 
year) to average drawing H.P. to haul 
train, per cent 


time 
time 


OIC Os et 


aiat G8. a20. 0: a OFS. Go \0\ 0: (6: 101.8) 0 onieyeje © 


Percentage of power required to haul 
the train debitable to  train-lighting, 
per cent 


6,450 
8,650 
1.15 
1,422 
1,635 
10,285 
4.34 


ate 


P37. 


of lighting over G. W. R. system, 4 hours per 


worked by entire stock, 237 days per annum. 
of lighting, 948 hours per annum. 
worked by a coach, 10 hours per day. 

worked by stock, 2,370 hours per annum. 


6,605 
8,850 
0.82 
1,422 
1,166 
10,016 
4.23 


284 


1.49 


1.5 
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THE DEVELOPMENT OF SELECTIVE TELEPHONE 
RAILWAY SERVICE. 


By John W. Barney.* 

From the fact that the increase in mileage of railroads in 
the United States operated under telephone train dispatch- 
ing amounted during 1910 to about 60 per cent of the mile- 
age previously so operated, it may be gathered that the sub- 
ject is a live one. Everything relating to the development 
and application of the art is eagerly read. On this account 
the obligation rests upon those who profess to inform upon 
such topics to set forth a plain account of the facts and the 
governing principles. Mr, Finley’s interesting article in the 
August issue of the Railway Electrical Engineer seems, 
doubtless unintentionally, to have left in obscurity some 
facts easily ascertainable, to have fallen into error regard- 
ing the origin of railway selective telephone apparatus and 
to have overlooked or failed to state some of the principles 
which do now and ever will, govern selective calling in its 
ultimate development. 

Mr. Finley’s statement that it is difficult to tell to which 
railroad belongs the credit of being the first to establish 
the telephone in place of the telegraph for putting out regu- 
lar train orders on the main line of a large railway system 
may be cleared up easily. The New York Central and Hud- 
son River Railroad established its selector telephone train 
dispatching circuit between Albany and Fonda, N. Y., in 
September, 1907, and the writer has yet to learn that its 
priority in this respect has ever been disputed with success. 
Furthermore, this circuit was equipped, as stated, with the 
Gill selector, and the Gill selector has been employed there 
ever since and is still in service on that circuit. Mr. A. B. 
Taylor, Superintendent of Telegraph of the New York Cen- 
tral Lines, and Mr. S. L. Van Akin, his assistant, were among 
the earliest of the railway officials to recognize the value of 
the selector and the telephone in train dispatching and their 

he statement that the conditions governing telephone 
dispatching were met by “the continued endeavor and the 
persistent efforts of the telegraph superintendents and the 
engineers of the various manufacturers of telephone ap- 
paratus” is misleading. The Superintendents mentioned 
above, and some others, lent aid and counsel, but the manu- 
facturers of telephone apparatus had nothing to-offer to the 
railroads when a selective calling system was asked of them 
and the selector which had proved its worth on telegraph 
lines was adapted for telephone service, thus making possi- 
ble telephone train dispatching. Inferentially Mr. Finley’s 
article conveys the impression that the Gill selector was 
connected only in seies and on that account was found in- 
adequate and was superseded. As a matter of fact the Gill 
selector of today is essentially that of 1907. A change from 
15 ohms to 4,500 ohms. has, however, been made in winding 
the coils. The principle of bridging the selector was adopt- 
ed early by the makers of the Gill apparatus and in this, as 
in other particulars, the changes in the Gill selector have 
been such as would naturally accompany the development of 
the art. Certainly the Gill device cannot rightly be classed 
among either the obsolete or the obsolescent. 

It requires only a little study into the selector problem to 
discover that selective calling systems divide, naturally, into 
two classes, according to the method of sending out the 
selective current: by combinations of various impulses, and 
by a series of consecutive current impulses, i. e. the step-by- 
step method. As was shown clearly in a paper by Mr. W. 
E. Harkness, delivered before the Boston convention of the 
Association of Railway Telegraph Superintendents in June 
last, the combination system of calling offers the maximum 
number of selective combinations with the minimum num- 
ber of current impulses, and, other things being equal, is 
the more economical from the standpoint of current con- 
sumption. The step-by-step system is limited in the total 
number of selections, owing to the large number of current 
impulses required to meet service conditions. 

In a comparison of current requirements the step-by-step 
mechanism shows at a disadvantage at stations above twen- 
ty in number, a limitation which indicates difficulty in meet- 
ing the demand for a larger number of stations or extensions 
of existing circuits. The number of current impulses re- 
quired, without clearing-out impulses, as shown in Mr. Hark- 
ness’s paper is: For 48 stations—Combination selector, 4- 
figure call, 13: 3-figure call, 12; 2-figure call, 12. Step-by- 
step selector, 48. For 180 stations Combination selector, 4- 
figure call, 19; 3-figure call, 18; 2-figure call, 18. Step-by- 
step selector, 180. These are the basic facts which should be 
kept in mind in considering selective calling for railway 
service. 


*This article was prepared for publication in our September Issue, 
but has been unavoidably deferred, 
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DATA ON CAR LIGHTING. 

The Special Committee on Relations of Railway Ope- 
ration to Legislation issued a request under date of No- 
vember 24th, 1911 for a statement from each of the var- 
ious railroads showing the manner in which passenger 
car equipment was lighted as of November Ist, 1911. 

Replies from two hundred operating companies have 
been received to date representing 227,089 miles of track 
and operating 54,961 passenger cars. 

In the accompanying table No. 1 is given an analysis 
of all classes of cars, and in Table No. 2 is given the 
comparative totals for the various methods of car light- 
ing in use. This latter table shows that of all the pas- 
senger cars operated there are but 16.6 per cent which 
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ELECTRIC VEHICLE TESTS. 

The Department of Electrical Engineering of the Mas- 
sachusetts Institute of Technology has under way an 
important investigation on the adaptability of electric 
vehicles for trucking purposes, more especially with re- 
ference to the conditions in Boston and its vicinity. Mr. 
H. F. Thomson, the research associate in carrying on this 
work, is making substantial progress in the inquiry. The 
inquiry is directed along several particular lines, includ- 
ing cost of the service, convenience of the service, diffi- — 
culties and expenses due to the delays in loading and 
unloading at freight houses and the like, delays caused 
by drivers, and corresponding matters. The rai'roads en- 
tering Boston are co-operating with the part of the 
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have an auxiliary system of lighting, the balance, 83.4 per 
cent being equipped with but one system. This also 
shows that a total of 25.6 per cent of all passenger cars 
are equipped with electric lighting; practically one-half 
of which are operated without any auxiliary light what-: 
soever. 

These figures are of importance and are of consider- 
able interest in showing the relative use of the various 
types of car lighting equipment. They are evidently 
somewhat more complete than the data compiled by our 
committee on Data and Information last fall, as the total 
number of cars reported at that time were 45,251 of 
which 11,017 or 24.4 per cent were lighted by electricity. 
The present data shows a total of 54,961 cars of which 
14,087 or 25.6 per cent are electrically lighted. 
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*Duplications eliminated. 


“Street Railway Lamps,” is the title of Bulletin 18 re- 
cently issued by the Engineering Department of the Na- 
tional Electric Lamp Association. This bulletin gives 
complete data on Gem and Carbon lamps for street rail- 
way use, and should be of considerable interest to those 
connected in any way with train lighting work. Copies 
of this bulletin may be had on request. ; 


Gas & Acetylene & Oil & No. 

Only System Electricity Electricity Electricity Gas Lights Total 

D E F G H I J K 
9 1 121 136 20 304 1694 
75 73 222 16 21 316 a 3353 
96 360 330 82 19 557, 64 7350 
192 127 56 32 34 103 4679 
707 574 1167 701 359 530 3 26829 
24 meas 283 2642 505 44 2 9134 
29 14 59 255 15 48 894. 
96 1 109 ae 10 fonts 1011 
ee ae ei ce. ae ras iy, 
12289 eld 50 2347 3864 983 1902 ‘69 = 54961 


investigation relating to time occupied in loading and 
unloading trucks at the freight houses, including the 
time occupied in getting to the loading platform. The 
freight house conditions are being investigated by 
students of the Department under the direction of Mr. 
Thomson. 

An appropriation for this work was made to the In- 
stitution by the Edison Electric Hluminating Company 
of Boston, The research was begun about the middle 
of the year 1911 and is expected to extend beyond the 
year. It is expected to result in a report or series of 
reports on the relative merits of electric vehicles, other 
mechanical vehicles and horse vehicles for city and sub- 
urban delivery, for trucking and for the other purposes 
for which vehicles are used in the city and its suburbs. 

SCIENTIFIC ILLUMINATION. 

A booklet just issued by the Macbeth-Evans Glass 
Company entitled “Scientific Illumination” takes up 
the problem of efficient lighting from a very practical 
point of view. The book is intended for both the lay- 
man and the engineer and is written in a clear and 
concise style, but at the same time presents consid- 
erable technical data so that it becomes of interest — 
to both. It is well illustrated and bound in board 
covers. 

We believe that the Macbeth-Evans Company will | 
be pleased to furnish a copy of this gratis to any if 
our readers. 


NEW EQUIPMENT ORDERED. 

The Philadelphia Rapid Transit Company and the 
International Railways Company of Buffalo, N. Y., have 
awarded a contract to the Westinghouse Electric & 
Manufacturing Company for 500 complete car equip- 
ments. Each equipment consist of two No. 306-C box 
frame, interpole railway motors, rated at 50 h. p., 500 
volts, type K-36 controllers and Westinghouse car 
type circuit-breakers. 


THE NEW ROCK ISLAND POWER PLANT AT 
CHICAGO. 


The repair shops at the Chicago terminus of the Chi- 
cago, Rock Island and Pacific Railroad are located in the 
southern part of the city, along the main line of the 
road, and comprise a round house, wheel shop, machine 
shop, boiler shop, passenger car repair shop, blacksmith 
shop, electric and steam power plant and several smaller 
buildings. Quite extensive yards are provided here also 
for coaches. 


Whiting crane of 38 ft. 6 inches span serves the engine 
rocm. It is hand operated. 

In the south end of the engine room are the 2 G. E. 
horizontal turbo-generators. These run non-condensing 
on 150 Ibs. of steam at 3600 r. p. m. and are rated at 500 
k. w. each, 480 volts, 3-phase a. c. at 80 per cent power 
factor. Next to these sets is a motor generator set con- 
sisting of a 190 h. p. 480 volt synchronous motor running 
at 900 r. p. m. and direct connected to 2 d. c. generators. 
One of these is a 100 k. w. 220 volt generator for power 
and the other is a 25 k. w. 125 volt exciter for the turbo- 


Interior View from North 


To provide power for these shops, and to supply steam 
for the coaches standing in the yards in cold weather, 
the new power plant has been erected and has recently 
been placed in operation. This plant was designed and 
installed by the Arnold Co., Chicago, and is located in a 
brick building approximately 96 ft. 10 inches by 88 ft. 3 
inches in size and stands near the center of the shops 
and about the center of gravity of the load, both steam 
and electric. The soil here contains a sub-strata of 
quick-sand, so it was necessary to float the building on 
foundations of special construction. The stack, which 
is 225 ft. high and 9 ft. inside diameter, rests on 198 
piles driven to the shale rock foundation and capped with 
concrete. The steam turbines are operated non-condens- 
ing in order that the exhaust steam may be used for 
heating the coaches in the yards. 


A good idea of the general arrangement of the inte- 
rior of the power house may be obtained from the illus- 
trations herewith. The impression is of plenty of space 
for the convenient operation of the plant, and yet there is 
no apparent waste of space. All of the principal appara- 
tus is in one room and on one level, the auxiliaries being 
in the basement but visible through the opening in the 
main floor. This pit for the pumps, etc. lies along the 
wall which separates the engine room from the boiler 
room and is protected by an iron railing. A 15 ton 


End of Room. 


generators. The alternating current is generated at a 
frequency of 60 cycles. 

There is also an engine driven 100 k. w. 250 volt d. c. 
generator here running at 275 r. p.m. It is direct con- 
nected to an Ideal engine and is used as an exciter when 
starting up the plant. A balancer coil for the 100 k. w. 
motor driven generator and 2 balancer coils for the en- 
gine driven 100'k. w. generators are located in the base- 
ment just beneath the respective machines. 

In the north end of the engine room are located the 
2 horizontal cross compound air compressors which sup- 
ply air for all purposes about the shops. One of these 
is a Chicago Pneumatic Tool Co.’s. size 24 CSC twe 
stage compressor supply 600 cu. ft. per minute, and the 
other is an Ingersoll-Sargent two stage compressor sup- 
plying 1000 cu. ft. per min. The steam piping for all of 
the prime movers in this plant is carried beneath the floor 
and brought up through in such a manner as to expose 
the smallest amount of it to view. 

Boiler Room and Auxiliaries. 

The boiler room is located in the west half of the 
building with its floor below grade about 8 feet, and 
contains 5 Geary horizontal water tube boilers of 410 
boiler h. p. each arranged in pairs and equipped with 
“Green” stokers. Space is provided for a sixth boiler 
at the south end of the room. Back of the boilers is a 
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space about 6 feet wide in which the main piping is lo- 
cated,‘and from which the branches run to the engines, 
CtC. via 
Overhead above the space in front of the boilers is 
a long reinforced concrete coal bunker of parabolic sec- 
tion with leaders running down to the stoker-hoppers. 
This has a capacity of 100 tons and is loaded by a con- 
veyor running from a side track outside the building. 
An auxiliary coal-storage pit is placed underground along 
the outer side of the west wall of the building. A track 
runs over this pit for convenient unloading, and its capa- 
city is 300 tons. 

Coal is carried up to a travelling coal crusher on the 
roof and from this it drops through a slot in the roof to 
the bunker. The track for the crusher runs: along the 
edges of the slot, which is open to the weather. Ashes 
from the furnaces drop into pits below and then down 
into small cars running beneath the floor. When full, 
these cars are run out through the end of the building 
onto air hoists and raised for dumping into empty cars. 

In the basement under the engine room are the auxil- 
iaries, consisting of :—2 American 16 in. x 10 in. x 16 in. 
steam pumps with a capacity of 160 gals. per minute 
each; 1 Blake-Knowles 2000 h. p. feed water heater; 2 
vacuum pumps for the shop heating system, Marsh 8 in. 
x 12 in. x 12 in., giving a vacuum of approximately 10 
in.; and space for three other pumps to be added later 
for washout, circulating and drinking water. The ex- 
haust pipe from the steam engines above runs along the 
floor of this basement to the feed water heater and to 
the shop and yard heating system, and is a spirally riv- 
eted pipe. There are 2 oil separators in this pipe. 


Main Switchboard. 


Switchboard. 


The main switchboard stands along the east side of 
the engine room facing the apparatus and consists of 
14 black marine finished slate panels. These panels are 
90 in. in height, in three sections and mounted on pipe 
framework, all instruments are of the horizontal edge- 
wise type and the board was built by the General Electric 
Co. 

Beginning at the left end the panels are as follows: 
D. C. voltmeter, 300 volt scale, on swinging bracket; 8 
circuit d. c. feeder panel; engine driven d. c. generator 
panel; motor driven d. c. generator panel; TA. voltage 
regulator panel; 125 volt exciter panel; No. 1 a. c. gen- 
erator panel; No. 2 a. c. generator panel; synchronous 
motor panel, and six a. c. feeder panels. On the right 
end of the board is a swinging bracket containing a synch- 
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roscope and a. c voltmeter. The a. c. panels each con- 
tain a hand operated remote control oil switch and the 
d. c. panels contain carbon break circuit breakers. _ 
Mounted on pipe framework back of the switchboard 
are the oil switches for all of the a. c. machines. These 
are hand operated from the front of the board by means 


Interior View from South End of Room. 


of mechanism running beneath the floor. Mounted on 
the framework, over the oil switches, are the current 
transformers and the a. c. bus bars, the d. c. busses being 
on brackets on the back of the board. All wiring is car- 
ried through the floor in iron conduits and along the 
ceiling of the basement by insulated hangers.. The dis- 
tribution system is through underground conduits from 
the building. 

The generator rheostats are located in the basement, 
suspended overhead. Two Pittsburg 60 kw., 60 cycle, 
440-220-110 volt transformers operating on open delta 
are located in the basement for the shop lighting system, 
and the balancer coils for the d. c. generators are hung 
on the walls, as stated. 

The engine room is lighted with 10 individual 250 
watt tungsten lamps suspended about 20 ft. above the 
floor and spaced about 16 ft. apart in a staggered rela- 
tion. Each of them is fitted with a deep steel shade ex- 
tending full length of the lamp and the illumination of 
the room approaches daylight very closely in effect. The 
main lighting in the boiler room is from 3 of the same 
kind of lamps, with several small carbon lamps above 
the boilers. A single 250 watt tungsten lamp is sus- 
pended outside the boiler room for light when unload- 
ing coal. ; 

The thanks of the writer are hereby extended to the 
Messrs. F. E. Hutchinson, E. Wanamaker and F. Glo- 
ver for their kindness in supplying some of the data 
used herein. 


LAMP RESEARCH BULLETINS. 


The National Electric Lamp Ass’n has just issued the 
first of a series of bulletins on engineering research in 
incandescent lamps entitled, “Lamp Efficiency.” These 
bulletins will be devoted to a scientific discussion of 


_various problems that bear upon the manufacture and 


use of incandescent lamps. A post card request will 
bring you the whole series as they are published. 


Last month we studied, “Magnetism,” and just touched 
on its relation to the flow of an electric current in a wire. 
This month we will take up, “Generators.” 


Direction of screw entering panel. 


Fig. 7. Rule of the Screw Driver. 


Principles of the Generator. 

This big subject which is the very foundation of the 
multitude of electrical conveniences of the present day 
depends entirely upon the peculiar relation between elec- 
tricity and magnetism, so it becomes of utmost im- 
portance that we get this relation clearly in mind. Elec- 
tricity is one thing, magnetism, another; they can each 
exist without the other; magnetism, in a permanent 


Fig. 8. 


Elementary Generator. 


magnet and electricity in a Leyden jar or, “Condenser,” 
or in the atmosphere just before a thunder-storm. Ap- 
parently, however, wherever relative motion of either 
Occurs, the one generates the other: when an electric cur- 
tent flows through a conductor it creates a magnetic field 
about that conductor, and conversely, when a conductor 
is moved through a magnetic field an electric current is 
induced in that conductor. 

There is a definite relation in direction of current flow 
and magnetism which is most easily remembered by the 
simple, “Rule of the Screw-driver,” showing Fig. 7; 
that is, the current flows in the direction the screw 
moves and the lines of magnetism go in the direction 
you turn the screw-driver. 

When a wire is forced through a magnetic field as 
shown in the moving picture series of Fig. 11, it gathers 
lines of force about it in the direction as shown, and, 
remembering our screw driver rule that a screw turned 


in the direction shown would come out, the current in 
this wire, Fig. 11, will flow toward the reader. If it 
were pushed upward again the magnetic lines would be 
gathered in the reverse direction and the current would 
flow away from you. 

Now if we form a piece of wire into a loop and 
rotate it into a magnetic field as shown in Figs. 8, 9 
and 10 we have the first principles of the direct current 
generator. When revolving the coil in the direction 
shown and it comes to the horizontal position of Fig. 9 
current will be generated in the coil as shown and will 
pass out through the commutator segments to the lamp 
circuit. The voltage developed in the coil will depend 
upon the speed of rotation and the strength of magnetic 
field, while the current flowing will depend entirely upon 
the resistence of the external circuit, i. e. the number 
of lamps turned on. 
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Fig. 9. Elementary Generator, 

When the coil reaches the position in Fig. 9, how- 
ever, it is no longer cutting through the magnetic lines 
but moves parallel to them, hence no voltage is developed 
and no current flow at that instant. When the conductor 
B starts downward across the magnetic lines of the 
N pole to the position of Fig. 10, it gathers magnetic 
lines about it in the reverse direction, hence the current 
will reverse in the coil of wire every half: revolution. 


Fig. 10. 


Elementary Generator. 


But please note that although the B end of the coil has 
changed from -+ to — its commutator segment has 
now reolved so as to make contact with the — brush 
instead of the + brush; hence the direction of flow 
through the lamps will then be maintained constant al- 
though the voltage developed falls to zero every time the 
coil comes to a vertical position. The voltage developed 
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by rotating a single coil in a magnetic field would be 
very low, and is not a practical generator, but the above 
illustration serves very well in explaining the principles 
of the generator. 


Now then if instead of a single turn of wire, we place 
numerous coils of a great many turns each in the slots 
of an iron armature core and connect the ends of each 
coil to commutator bars, we have the modern armature 
as shown in Fig. 12. 
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Wig. 11. 


Effect of Moving Wire on Magnetic Field. 


Again referring to Fig. 11, where the wire was passes 
through a magnetic field (assuming the ends of the wire 
connected so a current can flow through it) it will require 
a certain force to push that wire through the magnetic 
field very similar to a knife cutting through cheese. Now 
then, if we revolve a great number of wires in a mag- 
netic field as in the modern generator it requires a cor- 
respondingly greater force, and the energy exerted in 
this force is just equal the energy consumed in the 
lamps, or whatever is in the generator circuit plus a 
slight amount for friction and armature loss in the gen- 
erator itself. If the armature is run light, that is on 
open circuit it would take but a very small force to 
operate it as no current flows, in fact, just enough to 
overcome friction and armature losses. As the load is 
thrown on the generator, however, it requires that the 
driving force be always just equal to the energy con- 
sumed in the lamps plus the generator losses. A horse 
power is equal the 746 watts so if the lamp circuit is 
consuming 1,492 watts, the equivelant of 27-16 c. p. 
carbon lamps, or 100-15 watt tungsten lamps, it will re- 
quire a little over 2 horse power to drive the generator. 
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The Generator Field. 


In speaking of the generator ‘field we have so far, for 
purposes of simplicity, considered it as created by a 
permanent magnet, but in all generators, except mag- 
netos this magnetic field is created by a field winding on 
each pole piece consisting of a great many turns of wire 
through which an electric current passes. As explained 
last month in connection with Fig. 5, the magnetic lines — 
about each wire in the coil unite to form a powerful 
magnetic field identical with that of a permanent magnet. 


The Commutator. 

The commutator, instead of being simple two-pole 
affair as in Fig. 9, is made up of a great many segments 
or copper bars to which the ends of the coils of wire 
in the armature are soldered. These coils as they pass 
across the face of the magnet pole each generate a certain 
electro-motive-force and as the positive end of one coil 
is soldered to the same commutator bar as the negative 
end of the next one, the coils are all in series and the 


Fig. 12. A Modern Armature. 


voltage of the whole set is the sum of the individual 
voltages in each of the coils just as it is in case of a 
storage battery composed of a number of cells. When 
an armature coil reaches a point midway between the 
pole faces, as in Fig. 9, no electro-motive-force will be 
generated in that coil and it is at this point that the com- 
mutator bars to which its ends are connected should come 
under one of the brushes. This is called the “Neutral 
point.” It is quite obvious that if the brush touched 
the commutator bars of a coil while that coil was still 
generating an electro-motive-force it would short circuit 
the coil and a heavy current would flow in that particular 
coil just as when one cell of a battery is short circuited. 
It is therefore evident that these commutator bars which 
really represent the connectors between the various cells 
in a storage battery should be carefully insulated from 
each other. This is usually done with sheets of mica 
placed between the segments. 


In certain cases where the brushes are not properly set 
or where the magnetic field becomes distorted a serious 
commutator sparking occurs due to local short circuit 
in the coil being commutated. This, however, is not the 
only cause of brush sparking as it may often be due to 
the fact that the mica sheets between the commutator 
bars have worked up and prevent good contact of the 
brush on the copper segments. These should be filed 
down with the edge of a three cornered file, but care 
should be taken not to cut too deep as this will leave a 
groove that will collect dirt and copper dust causing a | 
band of tiny sparks over the entire face of the com- 
mutator. 

As to the distorting of the generator field, it should 
be noted that the current in the armature flows in two 
paths from the negative brush through the armature to 
the positive, just like two storage batteries in parallel: 
in passing through to the various armature coils it loops 
around the iron core of the armature a great many times 
and as in any other coil of wire it creates a magnetic field 
of its own which is normally perpendicular to the main 
field of the generator. This armature magnetism com- 
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bines with the main field magnetism and distorts it as 
shown in Fig. 13, having the same effect as shifting the 
armature brushes out of place. The coils will no longer 
be commutated in the neutral position but will be still 


Fig. 13. Distortion of Magnetic Field, 


generating a volt or two when they come under the 
commutator brush. This will cause a direct short circuit 
of the coil and heavy sparking will occur. This is de- 
structive to both commutator and brush and should be 
carefully avoided. 

To prevent this shifting of generator field as the load 
comes on, an “Interpole,” or small field placed midway 
between the main generator fields is supplied in modern 
generators. The winding on this small field is placed in 
series with the armature and consists of a few turns of 
heavy wire, one half the total number of turns in the 


Fig. 14. Magnetic Circuits of Four Pole Generator. 


armature, so that as the load comes on a.magnetic field 
will be generated in this interpole which will be just 
equal to the armarture magnetism and as it is opposite 
in direction it willl neutralize this armature magnetism 
which causes brush sparking and entirely eliminate 
trouble from this source. 


Compound Fields. 


When a current flows through a wire a voltage drop 
will occur just as there is a drop in pressure or any water 
or air pipe line; the nearer you get to the pump the 
_ better the pressure. Every wire has resistance and it 
causes a certain voltage drop when a certain current 
is forced through it. If this current is doubled it 
doubles the voltage drop, if it is reduced to half the 
number of amperes,the voltage drop is reduced half, etc. 

In order to maintain the voltage at the lamps some 
distance away from the generator constant regardless of 
the load it is necessary to increase the generator voltage 
to make allowance for the increasing voltage drop in 
train lines or other wires as the load comes on. This on 
some trains may amount to as much as fifteen volts. In 
order to compensate for this drop and deliver constant 
voltage at the Jamps, the generator voltage must be auto- 
matically raised 15 volts as full load is thrown on, 7% 
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volts at half load etc. This is accomplished by placing 
a few turns of heavy wire on the generator field wind- 
ings and the entire generator current passed through 
these coils. Then as the load is thrown on the generator 
the heavy current flowing through the series field wind- 
ing will increase the magnetism of the generator field 
and cause the generator voltage to be raised from 65 
volts normal to 80 volts which is required to overcome 
the line drop and deliver 64 volts at the lamps. 

The iron core of a generator is made up of a great 
number of thin circular discs of sheet iron. These are 
coated with a thin varnish which insulates them from 
each other. Years ago generators were built with a solid 
iron core, but it was found that the armature heated up 
even when it was run light. This was largely caused 
by the fact that the cast iron armature core acted like 
a great single coil as in Fig. 8, but was short-circuited 
on itself, so that in revolving in the magnetic field it 
generated a fraction of a volt, which, on account of the 
extremely Iow resistance of the iron core caused a heavy 
current to circulate around through the armature. These 
currents circulating in a metal which is revolved in 
a magnetic field are called “Eddy Currents.’ 

Motors. 

Any direct current generator can be operated as a 
motor by placing it in circuit of proper voltage, in fact, 
if storage batteries are in circuit on a head end system 
and the turbine shut down without opening the generator 
switch, the current from the storage batteries will flow 
back through the generator and run it as a motor. This 
will cause great waste of battery current. To prevent 
such trouble head-end systems should be equipped with 
an under-load as well as an over-load circuit-breaker. 
Then when the turbine is shut down and the generator 
current falls to zero, the under-load circuit-breaker will 
open the generator circuit before the battery can dis- 
charge through the generator and run it as a motor. 


QUESTIONS AND ANSWERS. 


1. Ques. A coil has 1,000 turns of wire and 1.5 amperes 
flowing in the coil How many ampere turns of magnetisa- 
tion generated? Ans, 1,500 ampere turns. 

2. Ques. How many amperes must be passed through a 
series coil having but 10 turns of heavy wire to give the same 
magnetising force as above? Ans, 150 amperes. 

3. Ques. Why are the windings of a series field of a gen- 
erator composed of a few turns of large wire? Ans. Be- 
cause usually the entire generator load passes through this 
coil and the wire must be big enough to carry that heavy 
current. 

4. Ques. What is the purpose of the series winding of 
a generator? Ans, To boost the generator voltage so.as to 
compensate the voltage drop in train wires as the load is 
thrown on. 

5. Ques. Why is the shunt field winding composed of.a 
large number of turns of fine wire? Ans, We want to use 
as low a field current as possible and by using a large num- 
ber of turns with low field current we get the same effect as, 
say, twice the amount of current and half the number of 
turns. 

6. Ques. What insulating materials are used on dyna- 
mos? Ans, WVarnished cotton and paper for coils and mica 
between commutator segments. 

7. Ques. Why must dynamos be kept dry? Ans. Be- 
cause if they get wet the cotton and paper insulation be- 
comes damp and the armature coils then become grounded 
on the iron core of the armature causing short circuits. 

8. Ques. What are the neutral points of the dynamo? 
Ans. It is the point at which brushes may be placed with- 
out causing commutator sparking. 

9. Ques. Why is it important to have the brushes in 
proper position at the neutral points? Ans. Because if they 
are not they will short-circuit some of the armature coils and 
cause severe sparking just as if you short-circuited one cel! 
of a storage battery. 

10. Ques. What is another cause of brush sparking? 
Ans. Mica insulation between commutator segments works 
us so as to cause poor contact of the brush on the commuta- 
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tor. File it down with the edge of a three-cornered file, but 
be careful not to file too deep. 

11. Ques. What causes sparking between commutator bars 
not under the brushes. Ans. A dirty commutator, or per- 
haps you filed the mica too deep and copper dust has col- 
lected in the grooves, causing short-circuits. 

12. Ques. It the generator fails to pick up or builds up 
in the wrong direction. What should be done to make it 
operate correctly? Ans. If you have battery current avail- 
able connect the positive field to positive battery and nega- 
tive field to negative battery, then pass a strong current 
through the generator field winding in the right direction. 
Care must be taken to disconnect at least one of the arma- 
ture terminals in doing this, otherwise you will short-circuit 
the battery through a dead generator. Then connect back 
as at first, cutting the battery off the field circuit and start 
up the generator, if the machine still builds up in the wrong 
direction reverse the generator fields and start up your ma- 
chine. 

13. Ques. Since a two-part commutator is so simple it 
construction why are armature windings subdivided into 
many coils, thus necessitating many commutator bars? Ans. 
If all the armature conductors were in one large coil and 
there were only two commutator bars, each a half circle, the 
voltage would fall to zero twice every revolution as explained 
in connection with Fig. 9. 

14. Ques. What is meant by a laminated core and why is 
it necessary? Ans. The armature is made up of a great 
many thin discs of varnished sheet iron. This is to prevent 
the flow of “Eddy currents” from one end of the armature to 
the other through the iron core which would cause excessive 
heating. 

15. Ques. How many watts make a horse power? Ans. 
ae the equivalent of 13-16 c. p. carbon lamps, or 30-25 watt 
amps. 


16. Ques.2 St -the voltage drop in a train line in 5 volts 
with 40 amperes flowing, what will it be with 80 amperes? 
Ans. 10 volts. 

17. Ques. Why must there be both under-load and over- 


load circuit-breakers on head end systems having storage 
batteries in circuit? Ans. The over-load breaker is to open 
the circuit in case the load becomes more than the generator 
can handle, but the under-load breaker is to open the circuit 
in case steam is shut off without opening the generator 
switch. If there were no under-load breaker the batteries 
would discharge through the dead generator and run it as a 
motor, causing a great waste of battery current. 


PRACTICAL STUNTS. 

We pay for ideas published in this section. Send us some 
of your stunts—never mind about the fine English and draw- 
ings, Just put it in your own words and send us a pencil 
sketch if necessary to explain your idea. 


The other night I was on a train with 110 volt head 
end system and a private car was picked up along the 
line with officials of the road. This had a 64 volt axle 
equipment and was wired so that it could be connected 
to the train line and operated from the head end. The 
axle dynamo was out of commission on account of hav- 
ing lost its belt and there was no extra belt on the car 
to put on so we were up against a problem:—a 60 volt 
axle equipment out of commission on a private car of 
officials of the road and the balance of train lighted from 
a 110 volt head end system. There were no extra 110 
volt lamps in the dynamo baggage car to equip this 
private car with so as to light it from head end and no 
belt available for the axle dynamo until the next day, 
the batteries moreover were run down so low that it was 
impossible to read in the car. 

The dynamo baggage man was asked if there was no 
way he could furnish light for this private car and was 
at a loss to know what to do. He said if he had the right 
type lamps he could light the car, or if he had an extra 
belt he could apply it and put the axle dynamo in service, 
but as there were no extra lamps on, and no extra belt— 
he said there was nothing he could do. I then suggested 
that he light the 64 volt lamps from the 110 volt head 
end system but he said he would burn up every lamp 
in the private car if he did. I then went into this affair 
myself and I made up my mind to furnish light on that 
car if there was any way of doing so. 
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I started first to run the voltage down to about 66 
volts on the dynamo in the baggage car—this, of course, 
giving a very poor light on the 104 volt lamps of the 
train. Then when I had the voltage set at 66 volts on 
the dynamo in the baggage car I went into the private 
car and pulled out the battery switch and threw in the 
train line switch. All the lines in the private car then 
burned from head end 66 volt system and the private 
car was nicely lighted, but the balance of the train was 
not. Then I went forward to the dynamo car and boosted 
the voltage up to 80 volts but this had very little effect 
on the 64 volt lamps in the private car. Everything 
seemed to go along very nicely—only I wanted better 
lights on the 104 volt lamps, so boosted the voltage on 
the dynamo up to 100 volts. I was looking for the lamps 
to burn out in the private car at this voltage, but they 
were just about the same as when I had the dynamo at 
80 volts. 

The porter on the private car told me that they were 
all well pleased with the lights and remarked it was the 
best light they had had for some time. I was as well 
pleased as they were. When I had the car lighted and 
working O. K. on 100 volts I then boosted my voltage 
to 110 volts on the dynamo; in doing so I brought the 
104 volt lamps up to full candle power but took another 
chance on burning out the lamps in the private car. On 
going back to that car again, however, I found every- 
thing doing nicely. 

I must say I found out afterwards why the 64 volt 
lamps did not burn out in the private car on the 110 volt 
head end circuit, At the next stop I walked alongside 
this car to see how the train looked and how the lights 
showed up and incidentally discovered the key to the 
whole proposition. You should have heard that lamp 
regulator hum! It was going to beat the band and I 
thought it might burn out, so kept a close watch on it. 

You see, the whole show was in the lamp regulator— 
that did the business that night. I don’t know if this is 
of any interest to anybody but I thought it might bera 
good thing to let the boys know about it. Its alright tu 
take a chance once in awhile. 


H. J. F. 


A NEW LINE OF MOTOR STARTING RHEOSTATS. 


The Electric Controller & Mfg. Co., Cleveland, 
Ohio, has recently placed on the market, a new line 
of starting rheostats for series, shunt, or compound 
wound, direct current motors. The manufacturers 
claim the following important advantages for these 
rheostats: 


The resistance wire, the capacity of which is 
liberally proportioned, is wound on asbestos-covered, 
metallic tubes through which a draft of air flows. 
While this draft of air efficiently conveys the 
heat away from the resistance, yet it does not at any 
time touch the hot resistance wire, the obvious result 
being unusual freedom from oxidization of the resist- 
ance wire. 

The highest grade of monson slate is used, having 
beveled edges and oil finish. 

On all sizes of the contacts are removable from the 
front of the rheostat, without disassembling or inter- 
fering in any way with the wiring or resistance. 

The retaining magnet is iron-clad, thus being pro- 
tected from mechanical injury. 

The E. C. & M. Motor starting rheostats are regu- 
larly furnished in sizes from 4 HP to 35 HP, 110 volts, 
and from 4 HP to 50 HP, 220 and 550 volts. 


March, 1912. 


A NEW CRANE CONTROLLER. 


The well known “grindstone” type of controller used 
extensively in connection with direct-current motors 
operating cranes, hoists, steel-mill machinery, etc., has 
proven eminently satisfactory. It has recently under- 
gone a refinement, however, which will still further in- 
crease its value by simplifying its construction and 
increasing its durability. 

As shown in the illustration, the controller consists 
essentially of a cast iron frame on which is mounted 


Grindstone Type of Controller. 


a stationary disc carrying the contact pieces and cross 
connections. Pivoted the resistors can either be mounted 
on the frame or separate. 

As a result of a series of experiments, the West- 
inghouse Electric and Manufacturing Company has 
recently placed on the market controllers of this type 
in which the disc is made of concrete instead of stone. 
By a special treatment, the concrete disc is made a 
thorough non-conductor and at the same time moisture 
resisting. The use of concrete permits the cross con- 
nections between the segments to be made within the 
body of the disc, thereby giving the disc a “re-in- 
forced” concrete construction and at the same time 
producing a more compact piece of apparatus. The 
concrete disc with its self-contained cross connections 
also gives the controller a neater appearance than the 
older type. 

Figs. 1 and 2 are front and rear views respectively 
of the new concrete “grindstone” controller. In this 
particular piece of apparatus the resistors are separate 
and not shown. The contact pieces are attached to 
the disc by screws in the same way as in the older 
type are as easily renewable. A blow-out coil of 
asbestos insulated wire is mounted on each brush- 
holder to disrupt the arc formed in opening circuits. 
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A NEW TYPE OF CARTRIDGE FUSE. 

Since the advent of the cartridge enclosed fuse 
and its general adoption a number of years ago, there 
have been a number of attempts to construct a pro- 
duct of this nature which would possess the necessary 
electrical characteristics and at the same time be 
renewable at a very low cost, as the continual replace- 
ment of a complete cartridge, especially in places 
where fuses are blown frequently, increases main- 
tainance expense of the equipment very materially. 

Most of the attempts along this line so far have 
been made without an understanding of the physical 
requirements of the elements involved and in prac- 


tically every case with the use of commercial tested 
fuse wire for the fusible element. In nearly every 
instance the performance of a cartridge fuse of this 
description was decidedly unsatisfactory, as the fibre 
shells would in many cases run up on continued 
overloads and in cases of a very heavy short circuit 
on higher capacity, fuses would violently explode, 
rupturing the shell beyond repair. 


The Economy Fuse & Mig. Co., of Pittsburgh, Pa., 
have recently placed on the market a renewable cart- 
ridge fuse, which is the result of very extensive labora- 
tory experiments and the design of engineers of na- 
tional reputation. 

The mechanical construction of the product involves 
several features not met with in previous products, one 
of the primary features, which reduces the shipping ex- 
pense, being the extreme light weight, due to the fact 
that aluminum is used for all of the parts, which do 
not carry current. In the higher capacity types a 
construction is employed to keep the knife blade 
paralelled at all times. The fibre shell used in this 
product is constructed of the very best grade of gray 
horn fibre which is the highest class material of this 
kind obtainable. 

As the electrical characteristics of a product of this 
nature are of primary importance, this company spent 
considerable time in developing a proper renewal 
which would not burn up or blow up the shell under 
every day service conditions, and are offering to the 
trade a renewable cartridge fuse whose  electricai 
characteristics and operation agree in every respect 
with the specifications of the National Board of Fire 
Underwriters, whose rulings govern all devices of this 
kind. 

The manufacturers say that some of the largest fac- 
tories, office buildings, mills, and railroad companies 
in the country have adopted this fuse as their standard, 
some of them having sufficient of these fuses installed 
at this time to effect a saving of thousands of dollars 
per annum. 

The company is just getting out a new catalogue 
listing their complete line. which they will be glad to 
send free on request to their general office or to any 
of their sales offices, as listed in the Company’s adver- 
tisements elsewhere in this issue. 


Vol. 3, No. 10, 
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OUR OBJECT. 


The object of this publication is to provide a medlum for the 
free interchange of ideas and experience among those identificd 
with the operation of electrical apparatus as applied to rail- 
way practice. 

In this mutual exchange of ideas among the men prominent 
In the field there will result a better understanding and solu- 
tlon of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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Parallel Operation of Axle Equipments. 


The paper by Mr. Roger T. Smith, of the Great West- 
ern Railway of England, discussed at the last meeting 
of the Car Lighting Club brings up the question of oper- 
ating various axle equipments in parallel. 

It is pretty generally recognized by most of the roads 
that it is necessary to have an individual generating unit 
on each car so as to provide for flexibility of system, 
which is entirely impossible where head-end or “brake- 
vehicle” system as advocated by Mr. Smith, is employed. 
Occasionally, however, on account of failure of an axle 

equipment it becomes necessary to connect that car to an 
adjacent car having an equipment of approximately the 
same voltage. Even when the voltage of the two equip- 
ments, however, are not exactly the same, the lamp regu- 
lator in the car in trouble may be able to take care of 
this difference and provide normal lamp voltage, as did 
the regulator on the private car reported in one of the 
“Practical Stunts” last month. There will, however, be 
a heavy rush of current into the low battery, which may 
cause a reduction in lamp voltage on both cars. 

As to the operation of axle equipments which are 
operating normally and in good condition, some discre- 
tion must be employed. The troubles which are always 
experienced in operating two or more batteries in parallel, 
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that is, one consuming both the major part of the load 
on discharge and taking the biggest part of the current 
on charge will be experienced. Each generator will, 
however, tend to keep its own storage battery in good 
condition on account of the voltage drop in transmitting 
to a battery in a distant car. 

This is obviously true of constant current regulators 
wherein the regulator current is the sum of the lamp cur- 
rent and battery charging current, for if train line is 
connected to the battery side of the regulator coil the 
batteries will all be directly in parallel on the train line 
as a common bus-bar, and a balancing current tending to 
equalize voltage of all batteries will flow over the train 
line. This is essentially the same as ordinary parallel 
operation of batteries and has all of the inherent faults 
connected with this system. 

The train line connection should always be made direct 
to the battery and should not include the regulator coil. 
Where it is connected to the generator side of the regu- 
lator coil, however, the regulator will operate so as to 
cause the sum of the lamp current and battery current to 
be equal to the normal setting of the regulator regardless 
of what the generator voltage developed is. When two 
or more constant current regulators are operated in par- 
allel in this manner, due to various reasons, the storage 
battery on one of the equipments may become more 
nearly charged than that of another equipment, the volt- 
age of the generator whose battery is more nearly 
charged will, incidentally, be higher than the other gen- 
erator in parallel with it. Accordingly the generator of 
higher voltage will carry a part of the load of the other 
machine; in fact, this current delivered to the other car 
will rise to such a value that the voltage drop over the 
train line is equal to the difference in charging voltage 
of the two storage batteries. 

Where battery current regulators are employed great 
discretion should be used in operating them in parallel 
for the difference in battery charging voltage may cause 
serious unbalancing of the generators in the train. The 
high voltage generator, in extreme cases, may not only 
assume the load of one or more of the other machines, 
but may actually cause current to flow through the arma- 
ture of the low voltage machine in the reverse direction, 
driving that generator as a motor. This is true of all 
battery current’ regulators, and they should never be 
operated in parallel except when absolutely necessary. 


Change of Voltage of Car Lighting Equipment. 

We have seen how the conversion from 110 volts to 
60 volts operation in headend equipment has been readily 
effected by simply increasing the generator field variable 
resistance and placing a shunt across the compound 
field windings but the conversion of axle equipments 
from 60 to 30 volt operation or vice versa, has been 
given little consideration. 

The “Practical Stunt” submitted in this issue by Mr. 
Knight, of B. & A. R. R., is, we believe, one of funda- 
mental importance to railway car lighting men. It may 
become advisable on account of operating conditions or 
changes in policy to change the voltage of axle lighting 
equipment from 60 to 30 volts and then in other cases, 
changing 30 volt equipments to operate at 60 volts. With 
any current regulator either of the constant current type 
or of the battery current type or any combination of the 
two, this change can be readily effected by simply chang- 
ing the voltage coil or coils employed in connection with 
the equipment, provided the current flow in the arma- 
ture does not exceed that for which the equipment was 
originally designed. 

In changing from 60 to 30 volts with a Bliss Bucker 
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type equipment the change is readily effécted as Mr. 
Knight suggests by merely cutting out one-half of the 
storage cells and replacing the 60 volt lifting coil of the 
automatic switch with a 30 volt coil. As this regulator 
is one of the battery current type it will regulate to con- 
troll the current flow to certain definite values regardless 
of the voltage generated. As the lamp current will be 
doubled by reducing the voltage one-half it will undoubt- 
edly become necessary to set the adjustable resistance 
across the series ‘field rather high in order to provide 
suitable increase in current flow. 

The battery current characteristic, that is, the ratio of 
battery current flow to train speed above cutting in 
speed, will be somewhat lower, although the extent of 
change in this characteristic will depend entirely upon 
the various points of magnetic saturation at which the 
generator field, the series bucker, and the bucker motor 
field were all originally designed for operation at 60 
volts. The battery current flowing at the average train 
speed of that particular run should be very carefully 
observed, and if it is not sufficient to maintain the bat- 
tery in a properly changed condition, the adjustable re- 
sistance across the series field should be set at the value 
which will so do. 

For constant current regulators the change is equally 
simple. The regulator will operate the generator field 
resistance so as to cause the proper amount of current 
to flow whether it be at 60 volts or 30 volts, but as in the 
case of the bucker type equipment, a new setting of the 
regulator will undoubtedly be required since the lamp 
current consumed is double. In all cases where the 
voltage of operation is reduced great care must be taken 
to provide that the generator current under the new con- 
ditions of operation does not exceed the normal current 
carrying capacity of the armature. 

In view of the great reduction of lamp current effected 
by the advent of the tungsten light, however, it seems 
very probable that this change from 60 volt operation to 
30 volt operation can be easily effected without overload- 
ing the generator armature. It will be found that the 
equipment will cut-in at somewhat lower speeds depend- 
Ing upon the magnetic characteristics of the generator, 
although this will not be anything like half the cutting- 
in speed at 60 volts. 


The Stop Charge Relay, 


The article on page 254 of this issue, entitled “The 
Ampere Hour Meter in Car Lighting Service,” gives a 
fairly good idea of some conditions of operation in axle 
lighting service. It shows in each case that there is a 
wide variation in the battery discharge experienced from 
week to week. This, however, only emphasizes the fact 
that it is impossible to set the generator regulator with 
any degree of accuracy. It must be set high enough to 
take care of average discharge and allow a liberal exc°ss 
for emergencies. Hence the development of the stop 
charge relay, which is designed to prevent overcharging. 

The data of these three tests does not show the su- 
periority of one equipment and the weakness of another: 
in fact, all three tests may have been made on the same 
tyne of equipment, but it does show very strongly the 
great need of very careful supervision in the setting and 
maintenance of stop charge relavs. 
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SOLDER FOR ALUMINUM. 

According to a French patent a good solder is com- 
posed of an alloy of one part tin and two parts zinc, 
to which five per cent of its weight of cadmium is add- 
ed. These proportions are variable. The solder can be 
used without a flux. 
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Association News 


Semi Annual Convention. 

Semi annual convention of the Association will be held 
at Atlantic City, Tuesday, June 11th, the day preceding 
the opening of the M. B.C. Convention. Members will 
then have an opportunity of viewing the exhibits of 
the various supply companies and will also have the op- 
portunity of attending meetings of the M. C. B. Asso- 
ciation. 

The various committees have been doing some good 
work and will make progress reports at this time.. 


Annual Convention. 

The annual convention of the Association will be held 
October 21-25 at the La Salle Hotel, Chicago, Ill. This 
is a few weeks earlier than last year on account of the 
coming presidential election. 


Volume No. 1 of Proceedings. 

We have on hand quite a supply of cloth bound copies 
of volume No. 1 of the Proceedings. You recall these 
were originally issued in paper covers. Volumes 2 and 
3, however, have been issued cloth bound. Any one of 
the members of the Association preferring to have a 
cloth bound copy of volume No. 1 can procure same on 
request to the RAILWAY ELECTRICAL ENGI- 
NEER, 106 N. La Salle St., Chicago. A charge of 15c 
each will be made to cover postage and packing. 

The Secretary reports that Volume No. 4, of the Pro- 
ceedings, 1911, will be ready for distribution the latter 
part of the month. 


CAR LIGHTING CLUB FOR APRIL. 

The subject of the April meeting of the Car Lighting 
Club will be the “Planning and Equipping of Railroad 
Shops,” by George W. Cravens. 

Mr. Cravens has had a great deal of experience in 
this work both from the manufacturer’s viewpoint of de- 
sign and from railroad man’s viewpoint of operation, so 
we ought to learn a good many things about railroad 
shop motor equipment at this meeting. 

The May meeting of the club will be in charge of H. 
G. Myers with the subject of “Troubles and How to 
Shoot ’em.” 

We all have lots of troubles and it does us good to 
tell the other fellow about them. Maybe when we get 
through telling them we may see them from a little differ- 
ent viewpoint ourselves and we are benefited, but at any 
rate, it does the other fellow good to learn of our 
troubles and mistakes. Then if he is the right kind of a 
fellow he will reciprocate and we will profit by his 
troubles. 

Be sure and plan to attend the May meeting even if 
you have to come 500 miles to do it. If you can’t be 
there, however, send your troubles to Mr. H. G. Myers, 
Elec. Fore. Santa Fe R. R., 18th Street Yards, Chicago, 
Ills., and he will bring them up at the meeting. 


TRAIN LIGHTING IN EUROPE. 

The March meeting of the Car Lighting Club was de- 
voted to a discussion of the paper by Mr. R. T. Smith 
recently published in the RAILWAY ELECTRICAL 
ENGINEER on “Electrical Lighting of Railway Trains 
in England.” Our Secretary had communicated with other 
European railway men and had some interesting notes to 
supplement Mr. Smith’s excellent paper. The subject 
was briefly outlined by Sec. Wray, bringing out the chief 
points of Mr. Smith’s paper. He said that the conditions 
of operation in Europe were so different from those in 
America that it was rather hard to draw comparisons. 
There were however many points brought out by Mr. 


April, 1912. 


Smith which offered some valuable sugestions to Ameri- 
can car lighting engineers. One of these suggestions is 
found in what the author says regarding white head lin- 
ings of car ceilings. This will materially improve the 
general illumination of the car as well as increase the 
visual efficiency of the passengers by eliminating the 
strong contrast which occurs when a lamp is observed 
against a dark back ground. 

Another interesting fact is found in the use of ball 
bearings although this is now being introduced into 
American practice. ‘ 

It was noted that the train line connectors were placed 
just above the car floor, an extra connector being placed 
on each side of the bumpers, thus providing a duplicate 
connection between cars. One male connector, however, 
was fastened permanently to each end of each car, like- 
wise a female corresponding. It was assumed that when 
a car was disconnected there was a receptacle to place 
the male connector in so that it would not dangle loosely. 
This seems to offer some food for thought on the part 
of American car lighting men. 

As to the applicability of the brake-vehicle method 
to American railway practice, it would seem that this 
involves all of the limitations of the headend system of 
operation as employed in this country although in the 
“brake-vehicle”’ system there are three and  some- 
times four generators in a train so that the diner, which 
is a “self lit” car may be cut out if necessary. The 
same practice is employed in many of our head-end 
trains in which there are either storage batteries on 
every car or there are three or four batteries located on 
various cars throughout the train so that in case the 
train line is cut in two to remove one car, the lights 
are maintained by the storage battery auxiliary. 

By adopting the brake-vehicle method as Mr. Smith 
outlines it, the one great advantage of the axle system or 
“self-lit’” system, as it is known in England, is lost. That 
is, it is no longer possible to operate each and every car 
as an independent unit; they must then be operated as a 
solid block train or nearly so, as our head-end block 
trains are in this country. 

As to the cost of electric lighting of cars given by Mr. 
Smith, there was such a great discrepancy between these 
figures and anything which is obtained in this country 
that the Secretary was instructed to write Mr. Smith for 
a detailed statement as to the items which go to make 
up the costs so as to provide a more comprehensive 
analysis of the situation for the benefit of car lighting 
engineers in this country. 

Mr. Beck of the Electric Storage Battery Co., said that 
the life of any storage battery depended chiefly upon two 
things: how much it is used, and how well it is handled. 

The more a battery is used the less its effective life 
and the fewer number of charges and discharges the 
battery receives the longer its effective life. He said 
that in central station work, where a battery receives 
but a few charges and discharges a ten year life is com- 
mon practice, while in heavy traction work where the 
battery receives a great many short, but heavy, charges 
and discharges, there is but about three years life ob- 
tained. 

In either central station or street railway traction 
service batteries receive better care than they do in rail- 
way car lighting service. 
heavy duty but good care; whereas, with car lighting 
cells the duty they are called upon to perform is com- 
paratively small, yet the care which it seems possible 
to give them is but of a limited and of a rather unsatis- 
factory nature. The author, Mr. Smith, in speaking of 
the ideal life which a storage battery in car lighting 
service leads, seems to overlook the factor of human 
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Traction batteries receive 
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attention that the battery must receive and rather gives 
emphasis to the apparent ideal conditions of short dis- 
charges followed by immediate charge. 

Mr. Beck said that the author seems to depend entirely 
on cutting off charge by voltage method. He said that 
while it might be true that the equipment would operate 
satisfactorily at normal temperature, the cells might 
easily become a trifle warm and lower the charging volt- 
age to such a point that the stop charge relay would not 
work, 


Mr. Beck said that he did not believe that a device 
could be made which would insure perfect operation of 
the storage battery. There must always be a great deal 
of the human element supplied in the operation of any 
battery. Organization and personal attention are far 
more important than any automatic system for battery 
control, although the latter may be advantageously em- 
ployed. He said that he believed the system advocated 
by Mr. Smith has complications which do not entirely 
warrant the good results they may accomplish in provid- 
ing an adjustable feature in taper charge. 

In regard to the stratification of electrolyte of which 
the author speaks, Mr. Beck said that he believed that 
this was really of less importance than the paper would 
indicate notwithstanding the fact that there are many 
installations at the present time in which air is forced into 
the bottom of the cells for the purpose of stirring up 
the electrolyte and breaking up the stratification of the 
acid. There are many examples of storage battery opera- 
tion which seem to indicate that stratification does not 
injure the plates. 

Some interlocking railway signal batteries on both 
the Pennsylvania and the B. & O. Rys. are so arranged 
as to be continually charged by gravity primary cells, 
storage battery being floated across the primary cell at 
a voltage from 2.1—2.15 volts per cell. In this service 
the plates never gas, but they are charged practically 
continuously and the acid stratification is rarely dis- 
turbed, yet these plates are of long life. Some of them 
have been in service at the present time for 14 years. 
This would indicate that stratification of electrolyte in 
a storage battery is not so serious a matter as the author 
considers it. 


Mr. Frost of the Santa Fe said that undoubtedly one 
of the reasons why the cost of operation given by Mr. 
Smith was so low was because of fhe fact that the 
entire equipment was new, and there were very few re- 
newals of battery p'ates or generator parts necessary. 

Mr. Miller of the Safety Car Heating & Lighting 
Co., said that it was a much mooted question as to 
whether or not anything should be charged for hauling 
of equipment, but he thought there should. There are 
three things which enter into the cost of train opera- 
tion. First, the weight of the train. Second, the weight 
of revenue load. Third the ratio of revenue load to 
total weight of train. He said there was a great differ- 
ence in actual cost of haul between high and low train 
speed operation. The greater air and journal friction 
at high speed increased the cost of operation per ton 
mile in passenger service. As to what items of total cost 
of operation should be included in the charge against 
haulage of equipment, Mr. Miller said that maintenance 
of way and of rolling stock, as well as all salaries of 
crew and other overhead expenses did not enter into 
consideration at a'l. The only items which could justly 
be chareed to haulage of equipment, would be coal and 
water, He cited a figure compiled by one of the large 
railroads of .83 mils per ton mile. coa’ at $1.50 a ton. 
Of this ficure water comnrised .3 of one mil. This 
figure was subsequently raised to one mil per ton mile. 
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The Ampere Hour Meter in Car Lighting Service 


Since the first issue of this publication we have earn- 
estly advocated the installation of ampere hour meters 
in connection with car lighting equipments, and it 1s 
gratifying to be able to offer something more in the way 
of actual service where the meters have been used. 

The following curves, which are taken from test me- 
ters placed on three cars operating on one of the large 


western roads, illustrates very well both the advantage 
of installing ampere hour meters and at the same time 
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Fig. 1. Average Daily Charge and Discharge Equip. A. 
shows what results may be obtained by intelligent ad- 
justment and maintenance of stop charge relay and gen- 
erator regulator. 


All the equipments are on overland trains of 5 and 6 
days run. In all cases the ampere hour charge and dis- 
charge read at the end of each run has been reduced to 
a daily basis. The discharge curve as plotted has been 
increased 20% which we arbitrarily assume as the right 
amount to make up for battery losses. As a matter of 
fact, there is, in addition to the loss in ampere hours 
due to battery inefficiency, a constant loss of charge due 
to local action in the battery known as leakage, which 
must be provided for on charge. Any grounds on the 
equipment even though very slight also cause a con- 
stant depletion of the battery charge. As these equip- 
ments are operated every day, however, the 20% addi- 
tion to discharge values is deemed sufficiently accurate. 


On car “A” it should be noted that the stop charge re- 
lay and generator regulator were evidently properly ad- 
justed as the overcharging is just about sufficient on 
some days to make up for the lack of overcharge on 
other days. 
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On equipment “B” the stop charge relay and generator 
regulator are both set a trifle too high as there is con- 
siderable overcharging. This, however, is not of a destruc- 
tive nature and, for the most part, may be necessary on 
account of the uncertainty of condition of operation as 
shown by variation in battery charge and discharge read- 
ings. 

Equipment “C” however, is an example of chronic 
overcharging and should be immediately corrected either 
by a reduction of the setting of the stop charge relay or 
of the regulator, or both. An average overcharge of 
125 ampere hours per day as was experienced over the 
period of from November 22nd to December 22nd is. 
enough to cause the destruction of most any battery, 
either by boiling of the active material or by causing the 
plates to grow excessively, or both. It should be noted 
that on December 2nd the battery was reported to be 
very hot, but there is no question whatever that, had 
the temperature of the battery been reported every day 
during this month, it would have been found to be well 
above the danger point of 110° F. every day. — 

These curves impressively demonstrate both the ap- 
plication of and the crying need for an ampere hour me- 
ter in connection with car lighting equipment. It is the 
writers firm conviction that there should be an ampere 
hour meter installed permanently in connection with 
every storage battery operated in car lighting service. 
Even in straight storage equipment which is the most 
easily operated as regarding overcharging, the ampere 
hour meter will save its cost within a few months in re- 
duced charging current bills. 

In headend service it serves as an indication both as 
to the available capacity left in the battery and gives the 
train electrician an idea as to what charge will be re- 
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quired to bring his batteries up to full capacity. In axle 
lighting service where conditions are much more uncer- 
tain and the batteries receive less of the personal atten- 
tion than in either of the other two classes of service, 
the application of an ampere hour meter becomes of far 
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greater importance. One can easily appreciate how con- 
ditions as existed in the operation of the equipment on 
ear “C”’ will result in very short battery life and general 
dissatisfaction. An ampere hour meter on such an equip- 
ment would soon indicate the exact situation so that it 
could be corrected. 
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Fig. 3. 


The conclusions to be drawn from these three tests are 
not, as might be considered by some, of such a nature as 
to condemn one type of axle equipment and exalt an- 
other. In fact, the same results might easily be experi- 
enced with three equipments of exactly the same type if 
operated under conditions similar to those tested. These 
tests do however, make a powerful appeal first, for the 
proper setting of the generator regulator and stop charge 
relay, and second for consistent and intelligent super- 
vision in the operation of axle equipments. 


It was reported that in each of the three equipments 
tested, the stop charge relay was adjusted to operate at 
44 volts. In the case of “C” equipment, however, there 
seems to have been some trouble in maintaining the 
proper setting of the stop charge relay, for on November 
22nd it was found that this did not operate until the volt- 
age rose to 46 volts. The setting was accordingly re- 
duced to 44 volts, but on December 2nd it was found 
that the adjustment had again changed and the relay had 
to be again reduced from 46 volts to 44 volts. 
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NEW EQUIPMENT ON ILLINOIS CENTRAL R. R. 


Illinois Central Railroad has just completed specifi- 
cations for 98 new passenger cars consisting of 27 bag- 
gage cars, 60 coaches, 8 diners, 3 parlor cars. 

Electric lighting equipment is to be installed through- 
out, there being no auxiliary light whatsoever supplied 
except candle lamps. 

Type D, 30 volt Gould axle lighting equipment with 
link suspension for generators is to be used on all cars. 
25 Edison nickel iron cells of type “A 8 H,” 300 ampere 
hours are to be placed on each car. The new type celis 
having extra heavy lugs and binding posts with a 2-inch 
clearance at the bottom and with extra high space above 
plates are specified. ‘These 25 cells are to be arranged in 
trays of three cells each, the last tray having but one 
cell, 

All battery boxes are of steel, lined with 1-inch 
matched wood thoroughly paraffined on the inside. All 
lamp regulators are placed in the car lockers except on 
the diners where they are hung from the car frame. 

Standard Pullman switchboard is to be employed in 
all cases, having one train line switch, one main lamp 
switch and one battery switch, in addition to the usual 
individual circuit snap switches. Battery switch is locked 
with a cotter key so that it cannot be opened by any one 
except the yard men on testing the equipment. Edison 
cutouts are supplied on all boards, with separate D. P. 
snap switches (except diners which have 3—*00 train 
wires). 

All cars are equipped with 2, No. 2 train lines using 
Delta Star 3G receptacles except diners which have 3, 
No. 00 train lines as the latter occasionally get into 
headend service. On all cars, however, the train lines 
are run in 2-inch conduit so that even the cars which are 
equipped with only 2, No. 2 train lines, three heavy train 
lines can be easily installed if necessary. 

40 watt tungsten lamps are to be used almost ex- 
clusively, these being placed in-the center deck position 
as follows: Baggage and express cars, 6—40 watt lamps, 
coaches 10—40 watt lamps, diner 8 40 watt lamps, 32 15 
watt lamps, observation cars 8 40 watt, 30 15 watt. For 
lighting the vestibule there is a 15 watt lamp placed over 
each trap door. This is mounted in a nickel flush recept- 
acle so that it throws the light down on the bottom step. 

Jandus bracket fans will be installed in each of the 
cars except the baggage cars. These fans are placed 
on separate circuits so that the lamp switch can be open 
in the day time and the lamp regulator disconnected 
without disconnecting the fans. 

All cars will have 614 inch straight rough turned axles 
where the axle pulley is mounted. All axle pullies will 
be of the Oneida Keystone R. R. flanged type 21 inch 
in diameter, 74 inch bore and 8 inch face. Oneida cor- 
rugated bushings will be supplied. 

The new Gould disconnecting terminal box is to be 
applied at the terminal board under all cars so that the 
generator wires may be easily disconnected or connected 
by any truck man when changing wheels or in case of a 
derailment. 


RAILWAY FANS. 

On the Wings of the Wind is the title of a booklet 
just issued by the Adams Bagnall Electric Co., which 
describes various types of railroad fans manufactured 
by that Company. It shows the erect and inverted types 
of bracket adjustable fans in which the fans are remov- 
able from the base. It also shows the gyrofan and twin 
oscillating type for car service. 

This booklet is of special interest to the railway man 
and can be procured by a post card request. 
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Electric Locomotives for Panama Canal 


Now that the opening of the canal is but a little 
over a year in the future, some of the details of opera- 
tion become of interest. It has been decided to pass 
all ships through the locks of the canal by means of 
electric locomotives, the ships’ own power in no case 
being employed for propulsion in the vicinity of the 
locks. There will be four locomotives applied to each 


friction and weight of locomotive, so these locomo- 
tives will be built as light as possible consistent with 
good engineering design. 

The illustrations shown herewith are taken from 
the specifications for the equipment, no photographs 
being available at this time. The locomotives will 
be equipped with a motor-driven windlass for hauling 
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Fig. 1. 


ship as it passes through the canal; two for towing 
the ship, one on each side, and two at the rear to act 
as brakes in bringing the ship to a standstill in the 
locks, and to assist in keeping it in the center of the 
channel. 

The contract for building one of these locomotives 
to be tried out in this service has been awarded to 
the General Electric Company. This locomotive will 
be subject to rigorous practical tests and if found 
satisfactory, 39 more will be ordered from the same 
company. The system is patented by Edward 
Schildhauer, and the commission has the right to use 
the machines covered by this patent without making 
any compensation therefor. 

The speed of the ship in passing through the locks 
will be 2 m. p. h. The ship will come to a stop in the 
forbay of the lock, where the four cables will be at- 
tached to it, two forward on either side, and two 
aft. The four locomotives which. control the vesse! 
will run on a five-foot gauge track mounted on the 
lock walls on either side. When towing vessels, or 
climbing the steep inclines between locks, the locomo- 
tives will operate on a rack rail. When running light, 
returning for a new vessel, the locomotive will oper- 
ate at 5 m. p. h. and the gear and rack mechanism 
will not be employed. The grade on the inclines be- 
tween locks will be a rise of 1 ft. in 2 ft., with virtical 
curves of 100 ft. radius and horizontal curves of 200 
ft. radius. It is hardly what one would expect, but 
the greatest load which the traction motors are called 
upon to perorm is not in towing vessels, but when 
the locomotive without load ascends the steep in- 
clines between lock levels. 

Since, when operating under load conditions, the 
gear and rack mechanism is employed, the draw-bar 
pull of the locomotive does not depend on the rail 
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Side Elevation of Electric Locomotive. 


in and paying out the towing line; also a high speed 
motor-driven attachment for coiling the towing line 
when out of service. A safety device is supplied 
in connection with the windlass which provides that 
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the tension on the towing line shall never exceed 
25,000 Ibs. This prevents the possibility of damage 
to either locomotive or ship in case of accident. 

The towing line will be of plow steel wire rope 1 
inch in diameter and will be composed of 6 strands 
of 37 wires each, with a hemp center, these wires to 
have a tensil strength of not less than 22,500 lbs. per 
sq. in. The ultimate breaking strength of the cable 
shall not be less than 70,000 lbs. Length of the line 
is to be 225 ft. and no splicing will be allowed except 
at the loop. 

This towing windlass drum is mounted on the 
central 9 ft. body, flexibly connected between the 
two trucks. The traction motors with rack gearing 
mechanism are mounted on two trucks, as shown in 
the accompanying illustrations. 
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There are four motors supplied, two on each truck, 
and these with their rack mechanism are identical in 
each case. 


Fig. 3. End Elevation of Traction Gear and Truck. 

No type of motor is specified, but it is required 
that they shall be such as have been successfully ap- 
plied in railway or steel rolling mill service. 

These motors will be three phase, 25 cycle, 220 
volt, high torque railway or mill type, totally enclosed 
and moisture proof. Those for traction purposes 
have a full speed torque of 840 lbs. at 1 ft. radius, a 
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Fig. 4. End View of Cab. 

full load speed of not less than 470 r. p. m. and be 
capable of developing not less than 75% overload for 
a-period of one minute. The windlass motor shall 
have a full speed torque of 120 Ibs. at 1 ft. radius and 
be capable of handling 50% overload for one minute, 
full load speed 660 r. p.m. The motor for coiling the 
cable shall have 30 Ibs. torque at 1 ft. radius with 
50% overload for one minute, and a full load speed of 
630 r. p. m. Three phase current will be collected 
by means of plows from rail conductors in an open 
conduit. Each of these plows will carry two contact 
shoes, one for each of two phases which will make 
contact on two conductor rails properly insulated and 
located on the sides of the open conduit. The two 
track-rails will form the third conductor of the three 
phase circuit. 
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The severe temperature conditions in the Canal 
Zone, which, together with high humidity, have a 
marked deteriorating effect on insulation and all 
metal parts. Accordingly special attention has been 
given this phase of the problem to avoid as far as 
possible trouble from these sources. 

Fig. 1 shows a side view of the locomotive with 
part of the housing removed so as to illustrate more 
clearly the detail construction of the locomotive. The 
following is a key to letter references: A, controllers ; 
B, traction motor; C, universal connection; D, towing 
line; E, turret; F, slip drum; G, winding motor; H, 
collecting plow. 
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ELECTRICAL NIGHT, NEW YORK R. R. CLUB. 


For the past seven years one of the meetings each year 
of the N. Y. R. R. Club has been devoted to Electrifica- 
tion. This year’s meeting, while not so full of acrimoni- 
ous discussion as the earlier meetings were, indicated 
very strongly the marked progress which has been made 
in electification during the past year. 

Mr. W. S. Murray of the New Haven and Mr. Katé 
of the New York Central presented conclusive operating 
data which fully established the fact that both single- 
phase and a direct-current systems are reliable and eco- 
nomical for main line traffic as well as for congested 
terminal zones. Even more signincant than the data 
which they presented, however, were the announce- 
ments made by both Mr. Katé and Mr. Murray of liberal 
extension of electrified zones contemplated by each of 
their roads at an early date. 

Mr. George Gibbs of the Pennsylvania presented in- 
teresting figures on the operation of the Long Island 
Railroad. The equipment has been in service for three 
years and now includes 152 miles of electrified main 
track. Cost of operation per car mile for last year was 
24.2 cents. Cost of power at the locomotive was ap- 
proximately 1 cent per kw. hr. 

Mr. Gibbs also presented some interesting data on the 
first years’ operation of the new Pennsylvania Terminal 
in New York. The electrified zone is about 9 miles long 
of which 61% miles are level and the remaining 2%4 miles 
are in tunnels and tunnel approaches in which some 
heavy grades are encountered. 

The tunnel is much drier than was expected so that 
the factor of adhesion of the locomotive drivers on the 
rails is much better than was expetced. This makes it 
possible to pull heavier loads than the locomotives were 
originally designed for. 
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of Railways 


E. O'BRIEN 


The problem which confronts railway companies, 
and which is never capable of complete solution, is 
the provision of an economical, efficient and finan- 
cially sound system of transport, which at the same 
time will be convenient for and popular with the trav- 
eling public. The business of the railway companies 
is to sell transport of both goods and passengers, and 
it matters little to the buyers what method of trac- 
tion is employed to convey them or their goods, from 
one point to another, so long as it is done in a safe 
and expeditious manner. 


schedule speed, so that the increased density of traffic 
has to be relied upon to make the more rapid transit 
a profitable undertaking. It follows therefore that it 
can only succeed in localities where passengers can 
be gathered in from slower systems of transit, or 
where there are districts to develop for residential or 
other purposes. This development incidentally brings 
with it not only an increase in passenger traffic, but 
also in goods. ; 

As the maximum economical schedule speed with 
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Rapidity of transit is an all important considera- 
tion, and in the selection of a system this point must 
be kept well to the front, since the average traveling 
Briton would like every train to be an express, so far 
as his own particular journey is concerned. Of the 
traveling public, the most important section is formed 
of business men, and with them especially time is money. 
With the growth of manufacturing centres, and 
as a result, the driving further afield of desirable resi- 
dential localities, more and more time per day must 
be given to traveling, and since it is impossible to pro- 
vide every passenger with his express train, the Sys- 
tem of traction which will give a high schedule speed 
where stops are frequent, is the one which will suc- 
ceed. The distance that the business man can live 
from his business is therefore not to be reckoned in 


miles but in time, and the limit of this may be placed 
at one hour. 


The conditions required for such a successful pass- 
enger service are fulfilled by electric traction. High 
acceleration and consequent high schedule speed can 
be obtained, increasing the radius of the residential 
area, and giving a service which is convenient to all 
those who dwell in this area. In any district where 
two different systems of transit are in use, the more 
rapid system will inevitably rob the slower system, 
suburban districts will be developed, and an increased 
density of traffic result. The cost of any system of 
transit increases very rapidly with small increases of 


*Read before the Manchester Association of Engineers by Mr. BE. 
O’Brien, Horwich. 


ale. | ar] onl ee 
mea pepo = iat 
Sra dics / 
esl eset (a pa eR 
al || ayy f 
Shed 5 
J 
oe er Ba a F 
wel SY The e 
vil] clam yt a 2 
a a J ¢ 
tee ae | 
7 ist | le TS 
St Al oe [nes ae 
Poses 
7MIN eC 
I Ss } $5. 5 30 


stations about 114 miles apart is nearly 30 miles per 
hour, on the assumption mentioned that one hour rep- 
resents the maximum distance the business man will 
live from his work, the radius of economical and re- 
munerative suburban tarffic may be placed at approxi- 
mately 30 miles from any large town. Of course it 
will be understood that it would not be worth while 
to electrify many suburban lines for such a distance 
as this, owing to the intermediate stations being un- 
suitable for residential purposes, and also the business 
carried on at these stations not necessitating frequent 
connections with the urban centre. 

We may now proceed to consider the technical reas- 
ons for the economy of electric traction applied to 
suburban traffic, and the probability of its success in 
other fields such as main line express work and for 
goods trains. 

Steam traction, for rapid suburban traffic, has 
reached its limit, any attempt to run an electric sched- 
ule with steam trains increases the cost, both of fuel 
and maintenance to a prohibitive point. For ease and 
flexibility it compares very unfavorably with electric — 
traction, in fact many things can be done with the 
latter which are impossible with steam. An electric 
motor car will run 50,000 miles without visiting the 
shed other than for stabling, and can be kept in con- 
tinuous service for 20 hours daily, the only attention 
required being brake adjustment. A steam locomo- 
tive on a similar service must obtain coal every 150 
miles, and requires a thorough washing out and over- 
haul every 1,200 miles at the least. By reason of its 
higher acceleration and average speed on short runs, 
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the electric service can be increased in frequency with 
the same headway between trains, thus increasing the 
capacity of the line. This increase of capacity shows 
to the greatest advantage at terminal stations, where 
it is almost 100 per cent. 

Instead of stand-by engines, and a dozen switching 


and signaling operations being required, during which 


two or more roads are blocked, and which cannot be 


completed under five minutes even with the most fa- 


the other. 


vorable conditions, the electric train is ready to depart 
as soon as the motor-man can walk from one end to 
As an instance of the despatch which is 
possible may be cited the Aintree Race Traffic on 
the electrified portion of- the Lancs and Yorks R. 
where an electric train discharges a thousand passen- 
gers, the time between arrival and departure being 
ninety seconds. 

Fig. 1 gives the time speed curves of a multiple unit 
two-car electric train, a ten-wheeled express passenger 
engine with five coaches, and a ten-wheeled radial tank 
engine used for suburban traffic with seven coaches. 
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Fig. 3. 


Though the test of the electric train was carried out 
with two cars only, the same acceleration can be ob- 
tained with any number of cars since each carries its 
own motors. Table I gives the particulars. 


Table I. Express Suburban Electric 
Steam Train. Passenger. Passenger. Train. 
Total weight (taken the same 
Hi CACHPICASC) | ciciesscs ess 205 tons 209 tons 205 tons 
INunrber of Vehicles. ......... 5 7 4 


Total seating capacity........ 300 


400 306 
77.5 tons 71.1 tons 


Weight required for propulsion 90 tons 
Acc. up to 10 M.P.H. in M.P.H. 
per sec. 0.67 0.95 2.0 
she 20 i 4 0.67 0.67 1.65 
ae, MS 30 e : 0.57 3 1.2 
Maximum Speed ...2..-c0050s 656 M.P.H 60 M.P.H. 54 M.P.H 


The reason for the higher acceleration is at once ap- 
parent from the curves in Fig. 1A, in which a steam 
and electric train of similar maximum tractive effort 
are compared. The tractive effort which can be ap- 
plied to a train is limited by the slipping of the wheels, 
and an electric train with eight driving axles has a 
very considerable advantage over a steam train with 
only two. The maximum effort can be maintained up 
to 27 miles per hour with the electric drive, whereas 
the tractive effort with steam falls rapidly, and at 27 
miles per hour is only one-third of the maximum. 

The advantage of the higher acceleration gradually 
decreases with the length of the run, and in the case 
where the maximum speed of the steam train is great- 
er than that of the electric it disappears altogether, 
i. e., the average speed is the same when the distance 
traversed is five miles. 

Due to the ease with which high acceleration can be 
obtained, electric traction lends itself to the most eco- 
nomical running. High acceleration means high aver- 
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age speed approaching the maximum speed. Thus 
the train obtains its maximum speed very quickly, and 
the power may be shut off, and advantage taken of the 
good coasting qualities of electric stock, to run the 
greater part of the journey absorbing the energy 
stored in the train. For the same schedule, the lower 
the acceleration the longer the power must be kept 
on, which in turn lessens the time for coasting, the 
energy put into the train being almost wholly absorbed 
by the brakes. The effect of this is shown in Figs. 
2 and 3, in which the curves A, B.and C in each dia- 
gram indicate the time speed curves and power re- 
quired for three different accelerations, particulars 
of which are given as under. 


Curve. A B C 

Mean acceleration up to 25 miles per 
hotituime MiP. HH per second >... 
K. W. hrs. for one-mile run at sched- 
ule speed.of 25 M. P..Hy eee. 
Watt-hours per ton-mile.......... 63 52 


058 086 147 


CAD tel 
49 


Las 
i+¢ TONS 


TYPE OF TRAIN 


0 20 40 I MIN 20 40 
Time FROM START: SECONDS 


Fig. 4, 


The length of run and time taken is the same in 
each case, and the train consists of four cars, total 
weight 144 tons. 


The curve, Fig. 4, shows the decrease in energy 
consumption with increase of acceleration up to 2.3 
feet per second. 


It will be noticed that the speed during coasting 
decreases very slightly, and that the train is still trav- 
eling at a high speed when the brakes are applied. 
A considerable amount of energy is therefore absorbed 
by the brakes. Since all this energy must necessarily 
be imparted to the train during acceleration, and as 
the amount of energy is proportional to the weight 
of the train, it follows that this latter is a matter for 
serious consideration. The cars should be as light 
as possible, consistent with safety and comfort. The 
proof of this is shown in Figs. 5, 6 and 7%. Compari- . 
sons of three trains are made. Ane first two actual 
sets running on the Liverpool and Southport electri- 
fied railway, and the third a hypothetical case for a 
much lighter train with the same seating capacity. 
The particulars are given below: 


(e9) (2) (3) 


L. & S. L. & S. M. U. 
standard Small Type 75-ton 
Cars Cars train 
INGaZOL Ee NLOLORS CATS sisiclcicts eloiarerel ole) te 2 5 5 
NOSOL Per aTCreO ats er. aialiete cna nevis e 2 0 0 
Weltehtvof’ Motor Cars: ssc. ecws 46 ele 22 tons 15 tons 
Weightrof Trailer Cars co.nes< 26 to — -- 
iit OCR INO COTE. a oictans te lsts aiolety icles 8x150—= e's 200 el orerana _ 
Overall Jength of trainin... .c... 248 ft. 242 ft. 248 ft. 
Wel @EGe Ole trails aicpereis siersscidtecohehal eve 144 tons 110 8 75 tons 


HMILOOMAPEA Per CAT... wicwie siete store 60 ft.x10 ft. 45 ft.x9 ft. 6 in. 
Totalwarea "per train... 22... 2,400 sq. ft. 2, pee og: ig ee SR 400 sc sq. ft. 
No. of seats (one per 10 sq. ft.).. 240 13 240 


Scatamponrme COM... sei aeirehs stan ere 1.66 ay 3.2 
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The same acceleration and schedule has been taken 
for the three cases, and the energy consumption cal- 
culated for stops % to 6 miles apart. The speer curve 
gives the average speed for each distance, excluding 
stops. The earning capacity of the trains depends 
upon the energy consumption per passenger, or the 
watt-hours per seat-mile. Fig. 6 and Table II show 
wery clearly the effect which the reduction of weight 
ner seat has on the energy consumption. 


TABLE ITI. 
Energy Consumption Delivered to Train in Watt-Hours per Seat-Mile. 
Run in Miles. % 2 3 4 5 6 
Average speed M. P. H.........- 22 29 36 40 42 43.5 44.5 
P44 =—tOn ETA 2 ech eve ele atelier ise ole 61 61 41 36 83.5 32 31 
Energy 110-ton train............- 52.5 45 $6.5 32 31 30 29 
Energy 75-ton train..........+++5 32:5)  27eb eso ee 21.6. 22 20.5 


It will be noticed that for short runs the energy 
is almost exactly proportional to the weight of the 
train, but that this is not so for longer runs. This 
is due to the energy on the shorter runs being almost 
entirely used in accelerating the train, whereas on the 
longer runs the effect of the train resistance predom- 
inates. The shorter the runs, therefore, the more im- 
portant it is to keep the rolling stock as light as pos- 
sible. 

In electrifying the L. and S. Line it was necessary 
in the transition stage to run steam trains to nearly 
the same schedule as the electric; as a result it was 
found that the coal consumption of the slower steam 
trains was nearly double that of the electric train, the 
running wages were doubled, and though these steam 
trains were only run a few weeks the engines showed 
that the repair bill would have been enormous had the 
steam service been continued. 

The electric service is a more flexible one, and by 
adding more motor-cars to a train, or trailers within 
the limits of the motors, the morning and evening 
fluctuations of the traffic can be easily met. 

It is, therefore, clear that for suburban traffic, with 
short distances between the stations, electric traction 
shows very considerable economies over steam, and 
the earning capacity of the trains is much greater. 

Before approaching the problem of electrifying main 
lines the advantages and disadvantages of the vari- 
ous systems of electric traction applied to suburban 
lines had better be considered. 


Systems of Electric Traction. 

The earlier systems of electric traction were, with- 
out exception, direct current. In recent years, how- 
ever, alternating current traction, especially single 
phase, has made rapid progress. The systems are 
classified below. 

Direct Current— 

(1) Generated and distributed at the line voltage. 

(2) Generated at high voltage alternating current 
and transformed down and converted to low tension 
direct current at substation. 

(3) High-tension direct current. 

Alternating Current— 

(4) Single phase. 

(5) Three phase. 

Systems 2, 3 and 4 are diagramatically illustrated in 
Figs. 8, 9 and 10. 

System (1) is in general use in the smaller light 
railway and tramway systems. The generators work 
at the line voltage, and are connected directly to the 
line by feeders. For outlying districts boosters are 
used to maintain the line voltage. 

System (2) is in general use in the heavier railway 
systems. It combines the high efficiency and economy 
of generating and distributing at high voltage alter- 
nating, in nearly every case three-phase, and the sim- 
plicity of direct current traction. Substations are 
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fixed as required along the line, and conversions made 
from high voltage alternating to low voltage direct by 
means of transformers and rotary converters or motor- 
generators. Progress has been made recently in Sys- 
tem (3)—high tension direct current. The objection) 
to this system, or, rather, the obstacle to progress 
hitherto has been commutator trouble with increase 
of voltage. This is being gradually overcome, and a 
system evolved which will combine the simplicity and 
economy of direct current motors with the economy 
of high tension transmission, which has previously) 
been monopolized by alternating current systems, and. 
this will be done withont any intermediate conversion. 


In Systems (4) and (5), alternating current and 
simple, single-phase and multi-phase is used. Cur-) 
rent is transmitted either direct to the cars at high! 
voltage where it is transformed down, in the case of} 
single-phase to a low voltage for the motors, or in 
the case of three-phase high voltage motors are used,| 


NE MILE RUN, 


K-W-HOURS FOR 


0 
0 05 WW Is 20 
| MEAN ACCELERATION UP. TO 25 MILES PER HOUR. 


Fig. 5. 


25 


In long-distance transmission schemes the generators 
work at extra high voltage, and static transforme!) 
sub-stations are used to transform the power to lin 
voltage. 


The direct current being continuously in one direc’ 
tion may be compared to a steam turbine, the alter) 
nating single-phase finds an analogy in a single-cylin 
der reciprocating engine, and the three-phase in thi 
three-cylinder engine. 

Heavy electric traction is by no means an electrica| 
engineering problem pure and simple. A specia) 
knowledge of the conditions which obtain on railways 
and which can only be acquired by actual experienct 
in the traffic and locomotive departments, is essen 
tial for the solution of the problems involved. A lact| 
of this knowledge on the part of electrical engineer! 
has rendered progress in electrical traction slower that 
it would have been otherwise. It is not only the rail 
way engineering side of the question which is neg: 
lected but also the financial side. This is detrimen 
tal to progress, for the railway official looks upon elec 
tric traction from a railway point of view, that is, the 
scheme must be firstly financially sound, then it mus’ 
conform as closely as possible to railway conditions 
and lastly comes the electrical engineering part 0 
the problem. The choice of a system then is one€ 
which must be considered on the lines just indicated 
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Advantages and Disadvantages of Three Systems. 


Direct Current, ,Single-Phase, Three-Phase. 
Capital Cost. PS i 


Electrical — equip- Lowest Highest Intermediate 

ment on train 

Track equipment _ Lowest Costmorethan Highest, much 

Ste DwG. more expensive 
at junctions 
Sub-Stations High Much less than Same as §S. P. 
DCe dtiin= 
stalled) 

Feeder System Low High owing to Rather lower 
low power fac- than S. P. ow- 
tor and badly ing to balanced 
balanced 3- 3-phase system 
phase system 

Power Station Low High (reasons Low, but higher 
as above) than D. C. 

(reasons as 
above) 

Maintenance. 

Sub-Stations Low Low or Nil Low or Nil 

Remainder of Sys- About equal 

tem 
Efficiency. 

Locomotive or Mo- 

tor 

Car equipment 

(a) Running. Highest Lowest Intermediate 

(b) Notching Low and equal 4Jsou sty ‘) ‘a se cures 

- to 3-phase 

Track equipment Lowest Higher an 

De Cc: 
Sub-Stations Lowest Highest and 
equal 

Weeder system and Equal 

Power Station 

Miscellaneous. 

Maximum number Three All 3 with much 
of running notch- complication 
es 

Weight of Electric Intermediate Highest Lowest 

equipment 

Speed of Motor Lowest Highest Intermediate 

Commutator trou- Lower than S.P. Higher than None 

bles 10 es 

Track equipment Standard Special involves 

in tunnels heavy compli- 
cations in 
many instances 

Interference with Slight None Slight 
repairs to track 

Interference with None Slight Slight 

Signaling 

Use of batteries as Available Available with Available with 

load equalizer complications complications 

Speed on up grade Falls Falls Constant 

Regeneration Heavy Heavy Can be used 

complications complications without 
complications 


It must be remembered that in the electrification 
of a steam railway the line already exists, with its 
junctions, crossings, bridges, sidings, and signals,. and 
that the scheme must overcome all difficulties arising 
from these when constructing either third-rail or over- 
head equipment. 


THE COMPENSATED AMPERE HOUR METER. 


The Sangamo Electric Co. have just designed a new 
ampere hour meter which is of special interest to bat- 
tery engineers. It is well known that if a battery be 
discharged at a high rate, the total ampere hour ca- 
pacity available before the voltage falls below critical 
value will be reduced considerably, and this reducing 
effect varies directly with the increasing rate of dis- 
charge. 

Where ampere hour meters have been used in ve- 
hicle service, and the vehicle run at excess of speed 
so that an abnormal rate of discharge is maintained, 
the ordinary ampere hour meter reading would indi- 
cate that considerable capacity was left in the battery, 
where, as a matter of fact, due to the high rate of dis- 
charge, the capacity of the battery was virtually gone. 
To overcome this objection this meter has been de- 
signed which runs faster on high rates of discharge 
than on low rates; in fact the speed of recording be- 
comes a direct function of the speed of the car. 

The meter contains an auxiliary magnetic circuit on 
which is placed a series winding so that the magnetic 
flux varies directly with the battery current, this caus- 
ing the meter to speed up as desired. On discharging 
the auxiliary field will be reversed and oppose the main 
magnetic field of the meter. Accordingly, when the 
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battery is both charged and discharged at a high rate 
it will always be underdischarged and to a certain de- 
gree overcharged at every cycle of the battery. This 
type of ampere hour meter then becomes a sort of a 
battery pressure guage instead of a true ampere hour 
meter. Smrcene snp) te ame 


NATIONAL RAILWAY APPLIANCE SHOW. 


The annual show of the National Railway Appliance 
Association given in connection with the annual meeting 
of the American Railway Engineering Association at 
Chicago was a bigger success than ever before. This 
year the call for space was so great that it was necessary 
to use the First Regiment Armory as an overflow hall 
to accommodate some of the exhibits. 

The following exhibits were of particular interest to 
electrical men: 

_ The American Steel and Wire Company, a complete 
line of iron, steel bare and insulated copper wire, galvan- 
ized strand, re-enforcing mesh and steel bars, etc. 

Edison Storage Battery Company exhibited both their 
railway signal and their car lighting batteries. Mounted 
on a large display board were dissected parts of the bat- 
tery showing its internal construction, method of manu- 
facture, etc. 

Mr. H. G. Thompson, Manager of the Railway Dept., 
was in charge of the exhibit. 

The Electric Storage Battery Company exhibited both 
their railway car lighting and signal cells and showed 
samples of the various types of plates manufactured by 
that Company. 

The General Electrical Company had a large and very 
interesting exhibit of their power and signal equipment. 

H. W. Johns-Manville Company showed in addition to 
their usual exhibit of asbestos smoke jacks, a complete 
line of fuses and cutouts, etc. Mr. J. E. Meek, Man- 
ager of Sales, was in charge of the exhibit. 

The Kellogg-Switch Board and Supply Co. showed 
their standard equipment for telephone train dispatch- 
ing. One of the interesting features of their exhibit was 
a new synchronous 4-party line selector using but one 
polarity. By reversing the polarity the number of sta- 
tions which can be called may be doubled. This makes 
it possible for a dispatcher to call any one of 8 stations 
immediately without the use of any step-up device. The 
exhibit was in charge of Mr. Archibald Wray, Railway 
Telephone Engineer of the Kellogg Company. 

Kerite Insulated and Wire Cable Company showed a 
complete line of Kerite wire for railway signalling and 
car lighting work. Raw Para rubber biscuits used in 
making Kerite were displayed. Major Azel Ames was 
in charge of the exhibit. 

Okonite Company showed samples of Okonite wire for 
railway signalling and car lighting use, and the superior 
qualities of the Okonite tape were demonstrated. Mr. 
L. G. Martin of New York was in charge of the exhibit, 
and Mr. J. M. Lorenz, “Okonite Jim,” was right on the 
job. 

The Sandwich Electric Company showed their selec- 
tors for railway train dispatching. 

The U. S. Electric Co., showed a complete exhibit of 
telephone train dispatching apparatus using Gill selectors. 
and Kellogg telephones. 

The U. S. Light and Heating Company exhibited their 
car lighting and signal batteries. Mr. W. P. Hawley of 
New York was in charge of the booth. 

The Western Electric Company showed a complete 
line of their railway equipment including telephone train 
dispatching apparatus, flame lamps, telephones and gen- 
eral electrical accessories. Geo. H. Porter was in charge 
of the exhibit. 
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car repair shop and new freight car shop are both con- 
venient to the planing mill and lumber yard. The ar- 
rangement is such that material may enter from one end, 
pass through the dry kiln, dry lumber storage, planing 
mill, new freight car shop and freight car paint shop in 
a continuous forward movement. 


Shop Series No. 11. 


Springfield Shops of the Frisco System. 


The car and locomotive shops of the St. Louis & San 
Francisco R. R. at Springneld, Mo., offer one of the best 


; ; Cig 0 & 
Chie - 


BOILER AND TANK 5S 
TRANSFER TABLE PIT 


POWER HOUSE 
STORE HOUSE, 
FORGE SHOP 


MATERIAL SHEDS 


YARD CRANE RUNWAY 


Fig. 1. 


examples of “looking ahead” that may be found in this 
country. The problem put up to the engineers, The Ar- 
nold Co., of Chicago, was to so lay out the shops as to 
provide for 100 per cent extension, and then double the 
new total by the consolidation of two old shops with 
the new ones. And this had to be done in such a way as 
to provide for economical and rapid handling of any 
and all work coming to the shops, both before and after 
the ultimate extensions. As to how well this was car- 
ried out may easily be seen by the resu'ts. 

The secret of this successful layout is in having those 
buildings which are common to all departments located 
in the center of the plant. These are the power house, 
store house and blacksmith shop. The office is also lo- 
cated here in a part of the store house. The power house 
is at the center of gravity of the load. near the machine 
and erecting shop, boi'er and tank shop and the future 
planing mil!. The store house is near the locomotive 
department, round houses, future freight car department 
and the transfer table and yard crane way. The black- 
smith shop is close to the machine and erecting shop, 
round houses, scrap bins and yard crane. 

A general survey of the arrangements shows the 
economy of the layout. The present machine and erect- 
ing shop and the boiler and tank shop are served by the 
transfer table that also serves the coach department. 
The coach repair shop is close to the coach paint shop 
and not far from the locomotive department. The fu- 
ture freight car department is grouped so UR 


General View of Frisco Shops at Springfield, Mo. 


It will also be noted that the future steel car shop is 
adjacent to the new freight car shop and close to the 
present boiler and tank shop. This brings similar classes 
of work together, and the space between the buildings 
serves as a material yard for both of them. The steel 
cars wi'l pass directly through the new freight car paint 
shop on their way out. 

The future car wheel shop will be convenient to both 
freight car and coach shops on account of the transfer 
table and industrial tracks. and the future pattern shop 
will be close to the foundry, planing mill and lumber 
yard. Provision is also made for a future crane be- 
tween the foundry and store house platform, making 
the handling of foundry supplies and castings easy. The 
future oil house will be near the store house and round 
houses and not far from other departments using it. 

The present capacity of the locomotive department is 
35 to 40 engines per month, and of the coach department 
35 coaches per month. These two departments will 
normally employ about 900 men when busy. All of the 
buildings are fireproof, being of brick, steel and con- 
cret>, the only wood being the floors, roof sheathing and 
window and door casings. Even the store house, plat- 
form, oil tanks, pump houses and power house roof and 
floor are of re-inforced concrete. 

The buildings are unusually well lighted, one sq. foot 
of window area being provided for each 3 sq. ft. of floor 
area. Saw tooth roofs are used on the coach shops and 
large monitors on the machine, boiler, blacksmith end 
power houses. 
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Power Plant and Distribution System. 

Three phase, 60 cycle, alternating éurrent at 440 volts 
is used for all lighting and for all constant speed motors 
in these shops. The variable speed motors for machine 
tools, electric cranes and transfer tables are all operated 
by direct current from a 220 volt 300 k. w. rotary con- 
verter in the power house. The feeders for the new 
shops leave the new power house in underground con- 
duits, from which some come overhead along the yard 
craneway girders and some continue underground direct 
to the panels at distribution centers. All of these panels 
are in steel cabinets with locks. 

Plug receptacles of -heavy construction are provided 
at frequent intervals along walls and columns for port- 
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tions by brick fire walls ,one for the turbines and gen- 
erators, one for pumps and piping and one for the 
boilers. The chimney is 205 ft. high, 10 ft. diameter, 
and equipped with lightning rods. It is of reinforced 
concrete, as are also the smoke flues. 

There are five 400 H. P. Babcock and Wilcox water 
tube boilers with space for three more, all equipped with 
superheaters and stokers. They carry a steam pressure 
of 150 lbs., the superheaters raising it to 250 lbs. By 
means of the narrow gauge tracks, turn tables, electric 
elevator and manually-operated bottom dumping coal 
and ash cars the handling of materials has been made 
very economical. The main bunkers have a capacity of 
350 tons and are of steel and concrete. They hang from 


PAINT SHOP 


COACH SHOP 


Fig. 1—A. General View of Frisco Shops at Springfield, Mo. 


able tools, lights, etc. The alternating current motors 
are all for 440 volt 3-phase operation and drive groups 
of tools, such as punches, shears, grinders, presses, etc., 
which require constant speed motors. Tools requiring 
variable speeds through a wide range, such as heavy 
lathes, boring mills, radial drills, millers, shapers, etc., 
are driven by continuous current, 220 volt motors with 
speed variations of 2 to 1, 3 to 1 or 4 to 1, as required. 
The direct current motors have drum controllers and 
circuit breakers, while the alternating current motors 
are equipped with auto-starters. 

Controlling apparatus is provided for operating the 
power plants at the old and new shops together or sep- 
arately, and power to a total of 450 k. w. may be sup- 
plied by either plant to the other one. There are three 
150 k. w. transformers in each power house which step 
up the current from 440 volts to 6,600 volts for trans- 
mission to the other power house, where it is again 
‘stepped down to 440 volts for use. All lighting circuits 
operate on 220 volts, a balancing induction coil being 
located at each center of distribution and connected to 
the 440 volt mains in such a way as to produce a 3-wire, 
220/440 volt system. The distribution centers are bal- 
anced on the three phases in such a way as to load the 
mains uniformly. 

The new power house provides all of the power for 
the new shops, and 450 k. w. for the old shops as well. 
The building is 118 ft. by 145 ft. and fireproof through- 
out. It now contains boilers totalling 2,000 H. P. with 
space for 1,200 more, and provision is made for further 
extension if required. It is divided into three main sec- 


their supports like large parabolic pockets and coal flows 
from them easily by gravity. Emergency coal pockets 
of 400 tons capacity are also provided beneath the bunk- 
ers, but these are used for storing other materials just 
at present, 


Located between the boiler and turbine rooms is the 
pump and piping room. Installed here are a 2,000 H. P. 
Webster open type feed water heater, two American 
Steam Pump Co.’s boiler feed pumps of 2,000 boiler H. 
P. each and two large vacuum pumps which return the 
water of condensation from the heating system to the 
feed water heater, thus saving it. Cooling water for the 
condensing equipment is supplied by two engine driven 
centrifugal circulating pumps of 2,440 gals. per minute. 
Two compound fire and service pumps, each of 1000 
gals. per minute capacity, provide the general water sup- 
ply at 65 lbs. pressure, and in case of fire will supply 
water at 100 Ibs. pressure. Practically all of the steam, 
exhaust and water piping for the plant are in this room. 

There are two 500 k. w. Westinghouse 3-phase, 60 
cycle, 480 volt turbo-generators operating at a speed of 
3600 R. P. M. now installed in the turbine room, and 
space for another 500 k. w. set and a 1000 k. w. set is 
provided. There are also a 300 k. w. rotary converter, 
a 30 k. w. engine driven exciter, a 30 k. w. motor driven 
exciter, three 150 k. w. transformers, a 2000 cu. ft. Laid- 
law-Dunn-Gordon compound, two-stage air compressor 
and a switchboard of 13 panels in this room. Space is 
also provided for another 2000 cu. ft. air compressor. A 
barometric condenser, giving a vacuum of 28 inches, is 
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provided for each turbine and compressor. All aux- 
iliary apparatus, piping, wiring and oiling system for the 
apparatus here is located in the basement. 

All buildings requiring steam are supplied from this 
power plant with dry steam at 100 lbs. pressure through 
a regulating valve. This includes the steam hammers 
in the blacksmith shop, the testing lines in the locomotive 
erecting and boiler shops, the glue room in the cabinet 
shop, the brass cleaning rooms in the coach painting 
shop, and for the engines which drive the fans for the 
heating and ventilating system. During the winter all 
exhaust steam from the various parts of the shop is 
sent into the heating system, and by means of special 
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All of these tools are served by electric cranes. Just 
back of the heavye tools, and below the gallery, are the 
lighter machine tools for work on pistons, valve gear, 
rods, etc. These are most of them driven in groups 
from line shafts. Each section of the line-shafting is. 
driven by a separate motor, but couplings are provided 
for connecting two or more sections together in case of 
a motor failure. The tool room is located near the cen- 
ter of this section and contains much fine tool making 
machinery and steel racks and shelving for tool storage. 

On the reinforced concrete balcony are the tin and 
copper shops, pipe shop, air brake, injector, headlight 
and boiler lagging departments, and the electrical shop. 


apparatus all back pressure is kept from the turbines. 


The steam pipes are all carried underground in tunnels 
and are well insulated. 


Locomotive Shop. 

The machine and erecting shop of the locomotive de- 
partment is the largest one here, as in most shops, and 
is 173 ft. wide by 566 ft. long. It covers nearly three 
acres and is divided into three bays or sections. The 
erecting bay is 65 ft. wide and contains 25 concrete en- 
gine-pits, each 45 ft. long, located on 22 ft. centers. 
Along one side and over the machinery bay is a gallery 
40 ft. wide, which also contains light machinery. 

In the erecting bay is a crane runway, mounted on the 
steel framework of the building, containing a 100-ton 
electric crane with two trolleys for locomotive hoisting 
and a 15-ton high speed crane for lighter work. The 
span is 61 ft. 3 inches. Mounted on the 100-ton crane 
is an auxiliary 10-ton hoist, and space is provided at 
one end of the building to allow the 15-ton crane to 
move beyond the last pit so the large crane may serve 
all pits. 

Heavy steel-topped benches and steel racks for storage 
of locomotive parts are placed between the pits through- 
out the erecting bay, and steel compartments with locks 
are built into each steel column of this part of the build- 
ings for storing heavy tools. Electric grinders are also 
placed at frequent intervals for use by the erecting 
gang. There is also a large lye vat and washing pit in 
this shop for dipping complete engine trucks to remove 
grease and dirt. 

Along the edge of the erecting bay, on the side near- 
est the gallery. are located many large machine tools, 
each driven by one or more electric motors, for work on 
cylinders, frames, wheels, boxes and other heavy parts. 


Day View of Locomotive 


Machine Shop. 


The floor of the balcony extends 7 feet beyond the steel 
columns out under the crane way to allow materials to be 
placed easily at any point in the length of the gallery. 
The large amount of machinery here is electrically 
driven, either singly or in groups, and benches extend 
the full length of the wall. The large fans for the heat- 
ing system are also here. The artificial lighting here is 
by means of mercury vapor lamps, and all of the power 
and light mains are under ground. 

The machine tools in this building are given on page 
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Just across the transfer table from the locomotive 
shop is the boiler and tank shop, the building being 118 
ft. wide by 347 ft. long. This shop is divided into two 
main sections by a row of steel columns, one section 65 
ft. wide containing 14 tracks on 20 ft. centers for as- 
sembling boilers and tanks, and the other section con- 
taining the machine tools. At one end of the building 
a space of 60 ft. is walled off for the locomotive carpen- 
ter shop. In this room all work is done on pilots, cabs, 
frames, etc. On one side are the electrically driven 
wood working machines and the other side is devoted 
to assembling and floor work. 

Over the tracks in the assembling bay is a double 
trolley 30-ton crane, and a rivetting tower is located at 
one end of this bay with provision for the very heaviest 
class of work. The machinery in the other bay is nearly 
all arranged for individual electric motor drive, only the 
smaller tools being driven in groups. This section con- 
tains powerful tools for forming and ‘finishing boilers 
and tanks, among them being bending rolls, shears, drills, 
punches and annealing furnaces, one of the latter being 
‘arge enough to take plates up to 12 ft. square. 
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The large fan for the heating system is located near the 
center of the shop, and the building is piped for water, 
compressed air, steam for testing, fuel oil, air blast for 
furnaces and for heating. The natural lighting is very 
good and artificial light is provided by mercury vapor 
lamps. Receptacles are also provided at numerous places 
for portable carbon lamps on leaders. The machine 
tools with motor sizes in this building are given on page 


267. 


Coach Repair and Paint Shops. 


The building containing the coach repair shop is 304 
ft. long by 209 ft. wide and contains 22 stalls for coach 
; 


Fig. 3. 


repairs, in addition to the cabinet shop and upholstery 
department, which are located in the east end of the 
building near the foreman’s office. 

This shop is arranged with a 10-ton crane way down 
the center of the building, and the tracks take two coaches 
each, one each side of the crane way. Under the crane 
is space for trucks to be placed for repairs. A feature 
of this building is the system of permanent, adjustable 
steel scaffolds which may be arranged at any height or 
distance from the coaches, and pushed up out of the 
way when not in use. 

All of the machinery in the coach, cabinet and up- 
holstery shops is driven by electric motors, individual 
drive being used for all but those in the cabinet shop. 
The lighting is by incandescent lamps, excepting the 
truck bay and cabinet shop, where mercury vapor lamps 
are used. 


The coach paint shop is just across the transfer table 
from the repair shop and is 183 ft. by 184 ft. in size and 
contains 16 stalls. Each stall is provided with a con- 
crete pit 81 ft. long and 8 inches deep which contains 
heating pipes. Rooms are cut off by fire walls for paint 
mixing, brass cleaning, plating and polishing. Counter- 
weighted, adjustable steel shelving similar to that in the 
coach repair shop is provided here. 

Saw-tooth roof construction is used over the entire 
building, thus providing uniform lighting of excellent 
quality. Incandescent lamps with long cards are located 
between the tracks for interior work on coaches. Elec- 
tric motors drive the brass working machinery, and com- 
pressed air pipes for paint burners, hose valves for 
water service and steam heating pipes are carried 
throughout the building. 
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Blacksmith Shop. 


This shop lies east of the locomotive machine shop and 
is 102 feet wide by 245 feet long, roof trusses span- 
ning full width and no columns in the building. The 
storage compartments for iron, coal, tools, etc., are 


located just north of this forge shop and occupy a space 
30 feet by 150 feet. 


Provision is made to have material enter the shop from 
the north, pass through the various stages to comple- 
tion and leave the west end of the building for the other 
shops or store house. Mercury vapor lamps are used all 
through this shop, and smoke and gases are minimized 


View of Locomotive Macline Shop at Night. 


by hoods over the fires and forges with stacks up through 
tue roof. ‘Ihe floor is of cinders packed as nard aud 
smooth as asphalt. 

All machinery except the steam hammers is operated 
by electric motors. ‘Lhe equipment is modern and well 
grouped, and consists ot torges, furnaces, punches, 
snears, bolt and nut machinery, jib cranes, hammers, 
toois and the other things usually found in well equipped 
saops. Piping is instalied throughout the building tor 
steam, water, fuel oil, heating, compressed air and air 
blast for the furnaces and forges. Two large electric 
motor driven Sturtevant 10-oz. pressure blowers suppiy 
the blast system, these blowers being so connected that 
they may be operated singly or together. 


Store House and Office. 


Located in the exact center of the plant is a two story 
building 61 ft. wide by 162 ft. long containing the works 
offices and the main store rooms. A 15 ft. platform runs 
along each side of the building and extends 248 ft. 
beyond one end with a width of 90 ft. The floor is 4 ft. 
above grade and level with car floors. 

The first floor contains the general storekeeper’s 
office and the general timekeeper’s office in addition to 
sections for storage. Steel shelving and hacks of special 
design to suit the various materials stored are used 
throughout, and all stock is arranged according to the 
Frisco Standard classification. 

The second story also contains offices and storage 
rooms, the offices being in the west end of the building 
where they command a good view of the entire plant. 
The offices include the superintendent's, conference room, 
general office for clerks, drafting and blue print rooms, 
apprentices class room and toilets. 
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The building is made of reinforced concrete with no 
wood except in windows and for office trim, and fire 
hose is placed at frequent intervals. The stock of oil is 
in concrete tanks outside of the building, with pumps in 
a separate room for drawing it off. Two large doors 
on the second floor open out onto bracketed platforms 
for receiving freight by means of the yard cranes. 


Yards and Cranes. 


The arrangement of locomotive and pute shops is 
such that one transfer table can serve them, and an 80 
ft. table is provided. It has a capacity of 180 tons and 
runs at a speed of 300 ft. perminute. The pit contains 
5 rails and is 1,338 ft. long. Two electric motors drive 
the table with current supplied by two third rails. These 
two rails are at each side of the pit and are set back 
under a concrete ledge for safety. 

At intervals of 100 ft. there are walks 5 ft. wide 
crossing the pit at rail level with inclines each side, and 
the third rails are sectionalized at these points with cables 
connecting them through conduits. A contact shoe is 
placed at ‘each end of the table so the gap in the rail may 
be spanned and a continuous supply of current pro- 
vided. This was the first installation of its kind and 
has been copied several times since. 

In order that material may be easily placed on the 
transfer table by the yard crane, the runway extends 25 
ft. under the crane way at the east end. This makes the 
crane and table of great importance for handling material. 
The yard crane runway is of steel, 800 ft. “long, and 
extends north and south at right angles to the transfer 


tables (ihe railsvare 75 it above grade and the span is 
75 ft. The crane is rated at 10 tons but will carry 12% 


tons, and has a travelling speed of 450 ft. per minute 
with a hoisting speed of 60 ft. per minute. The store- 
house platform also extends 25 ft. under the craneway, 
thus facilitating the handling of material and making the 
crane a connecting link between all parts of the yards. 

In addition to the above is a standard gauge industrial 
track system connecting all departments “and plentifully 
supphed with turntables. This is additional to and in- 
dependent of the crane and transfer table. 


Miscellaneous. 

In general, this is one of the best equipped and 
arranged railroad shops in the United States today, and 
it will be interesting to follow its expansion to see how 
far it has been possible to accurately predetermine devel- 
opments, as has been attempted in this instance. 

As an additional illustration of the care with which 
everything has been ¢onsidered, the water supply is a 
good example. Two sources of supply are provided and 
arrangements made for a third one. There are now 
three 84-inch wells 900 ft. deep, delivering 150 gallons 
per minute by motor driven pumps to a cistern in the 
pump room of the power house. There is also a 15 acre 
pond in the yards with a capacity of 20 millions of 
gallons. Over 200 acres of ground and roofs drain into 
this pond and an 18-inch pipe line drains the water into 
another cistern in the power house. 

A separate underground distribution system is pro- 
vided for drinking water and for the lavatories, the 
supply coming from three deep wells. Condensing water 
is taken from the pond, and the water from the hot wells 
of the condenser flows back to the pond through the 
storm sewers and is again cooled for use. 

The pumps are so cross-connected and provided 
with valves that service may be interchanged on the 
circulating, general service and drinking water pumps in 
case of emergency. In case of fire water may be drawn 
from the pond or from a 100,000 gallon elevated tank. 
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There are 25 hydrants throughout the grounds and 97 
hose valves inside buildings. 

The buildings are heated by means of an exhaust steam. 
vacuum system, the steam being carried through a pipe! 
line in a tunnel 7 ft. wide by 5 ft. high, which connects 
all of the buildings and also contains pipes for high pres-. 
sure steam, compressed air and condensed water returns. 
A combined hot blast and direct radiation system is used 
in the machine and erecting shop ,the coach shops, black- 
smith shop and storehouse being heated by direct radia~ 


Fig. 4. 


Interior of Power Plant. 


tion only. The Van Auken vacuum system is used and it) 
keeps the pressure down so as to prevent back pressure | 
on the power plant units. 

The steam hammers, locomotive and boiler testing 
lines, glue-rooms, brass cleaning rooms and blast fan en 
gines are supplied with dry steam at 100 Ibs. pressure) 
through a regulating valve. Compressed air is supplied 
at 100 lbs. by the 2000 cu. ft. compound compressor in 
the power house. It is cooled in 2 large steel reservoirs | 
outside the power house and distributed underground to 
the numerous outlets throughout the shops for drills, | 
reamers, caulkers, expenders, etc., ete 

Underground concrete storage tanks with a total capa- 
city of 40,000 gallons are provided for fuel oil. From 
these the oil flows by gravity to an auxiliary tank and 
thence by electric motor driven pumps into an overhead. 
tank in the blacksmith shop, from which the oil flows by 
gravity to all furnaces in the blacksmith and boiler shops. | 
The electric pumps are automatically governed to keep 
the oil level up to a pre-determined minimum, and the, 
supply line is metered. | 

The central telephone exchange in the office building | 
controls 14 local stations in the shops and at the two old 
plants. The Gamewell fire alarm system has 12 stations, 
all boxes being in the outside of the buildings and so 
placed that one may be reached from any part of the 
shops by going about 200 ft. The alarm apparatus con- 
sists of a gong, whistle trip and recording device, all 
electrically operated. 

The author wishes to express his appreciation of the 
co-operation given him by Mr. P. L. Battey, of the’ 
Arnold Co., Engineers, in preparing the matter for this. 
article. . 


TOOLS IN LOCOMOTIVE MACHINE SHOP. 
Motor Driven. 


Cylinder Boring Machine 7. <0) 0.) ea.s mee 10-H. P.-D. 
1—84 in. driving wheel lathes.............. 25-H. P.-D. 3a 
1—84 in. driving wheel lathe, high speed tools..50-H. P.-D.C. 
1—85 in. quartering machine | .:...../.myeees 3-H. P.-D- 
1—Axle “lathe... 2c ee eee 10-H. P.-D.@ 
1—42 in. car-wheel borer’. ......2/).eneeee 124-H. P.-D. @ 
1—100 in. 400 ton hydraulic wheel press ............ 15-H. 
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1—5O in. 300 ton hydraulic wheel press............ NOSIS 12k 1—Hand milling machine. 
u—Car wheel lathe 2a Praets Oa ROR Taa: ee Oy Nal, ASI G. 1—Drilling and milling machine. 
Meee uieenpine lathe ......5..0...5..nee ees. 10-H. P.-D. C. 1—20 in. vertical drill. 
MePEPeNPING Mathes. cs eae eee eae 10-H. P.-D. C. | 1—Universal milling machine. 
REAR, cre eee gc. ee piso cts Sa cae h es eae 10-H. P.-A. C.  1—15x30 in. shaper. 
eee OOS Sec DUST ¢00  ga eeMgrar RENEE fe Pe Aer Pe 1—24 in. tool grinder. 
Meerorming lathe. .............. 6 le cee ee eet tenet eee renee 1—Automatic tool grinder. 
aes open oS: OREN Site Neer ac aria 15-H. P.-A. C. 1—No. 1 Universal tool grinder. 
Be cere Catia TULTeTe lat hem’. ie cree ede oe Geka peas eas uinelte ote 1—Die grinder for bolt dies. 
Pee Olin e cancdrturnine.s milly... .cloe. «sos es ca cet to sles 1—Disc grinder. 
EMP IPOV IC TN Gs ein es ec nau ele ss 10-H. P.-A. C. 1—3¥% in. twist drill grinder. 
Bem OTS Ti Pe teie 5 diene W o0:5 cne-eieles Goes esi 10-H. P.-A. C. 2—Pipe bending machines. 
1—30 PME COE LIT TIN | lomnpneta eter. hole ates, oie. cc. cere 10-H. P.-A. 2 2—30 ton arbor presses. 
ER DET TOW aries in ea ena eee a 35-H. P.-A. C. 2—26 in. rotary valve seat nlaners. 
MME T AG TIARETS! SET. Xe sccm ase es 15-H. P.-A. C. 2—Link grinders. 
I—A2x42 in. planer ......... 00... eee ee eee ees 15-H. P.-A. C. 3—Double spindle floor grinders. 
1—36 in. double horizontal mill mill .......... 10-H. P.-D. C. 3—8x60 in. grindstones. 
1134 | “eae ae oe e ay (Pe) a 1—18x72 in. planer surfacer. 
17-13% in. heavy slotting machine :.....7.. .). 1-H. P.-D. 
MMe radial drill ...... 0.66. es sees see nds 5-H. P.-D. C. BOILER SHOP TOOLS. 
1—29 in. double horizontal milling machine..20-H. P.-!). C. Motor Driven. 
ge Saye arch Lag ig | RG ae ete a ar Stier Large bindingrrolls® oy. a1 amiee cere ee ee hie 10-H.P.-A....G 
© Punch and shear (25 in throt) ............ eben te meas —— Pitch ee its 5-5 ws Sc waiter durin a anne neat 71%4-H. P.-A. °C. 
Pees2eineevertical drills; each. ..3..4...00n cs. a rie eee ae P—Fige Cleaner 2.0. so. oceans css ee Gath, IPai\., XC) 
Horizontal boring and drilling machine../¥%4-H. P.-D. C. 1—Hofrizontal punch ..........3.... Ln eee HvaNab.< We. sah, tC, 
166. int platmeradial, drill). <eateoa eee 5-H. P.-D.C 
1—32,in. vertical drill. 
Te Crr in CC teeta ia oracss ces saseue one ee tere, eee one 4-H. P.-A. 
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Tool Room. 


Group Driven. 
bolt lathes. 
bolt and screw cutting lahets. 


a——1O- in. 
4—16 in. 


4—18 in. engine lathes. 
4-20 in. engine lathes. 
4—24 in. engine lathes. 


28 in. 
#—36 in. 


engine lathes. 
engine lathes. 


2—36 in. vertical turret lathes. 
1—24 in. cabinet turret brass lathe. 
2—20 in. cabinet turret brass lathes. 


1—21 x 3% in. turret lathe. 

1—2¥ in. cock grinder. 

1—2 spindle valve milling machine. 
2—36x36 in. planers. 

1—20x20x24 in. crank planer. 
1—26 in. head shaping machine. 
1—4rz ft. radial «drill. 

1—36 in. high duty drill. 

2—15 in. sensitive drills with column. 
2—4 spindle drills. 

3—2 spindle centering machines. 
1—Pipe machine. 

2—Triple bolt cutters. 


TOOL ROOM TOOLS. 

Motor Driven. 
1—100 ton hydraulic forcing press. 
6—Double emery wheel grinders. 
2—Spiral disc grinders. 

Group Driven. 
1—14 in. engine lathe. 
1—14 in. shaping machine. 


Group Driven... 
2—Rotary shears. 
2—Single punches. 
1—Anegle shears, 
2—Flue welders. 
1—Single emery wheel grinders. 
3—Pressure blowers. 
2—Wheel grinders. 
2—2x60 in. grindstones. 


BLACKSMITH SHOP TOOLS. 
Motor Driven. 


1—25 in. punch and shear. 

1—16 in. open bar shear. 
Miscellaneous. 

6—Steam Hammers, 150 lbs. to 3000 lbs. 
Group Driven. 

1—2 in. forging machine. 

1—Combined punch and shear. 

1—Hammer bolt header. 

2—Bending machines. 

1—3¥% in. single head bolt cutter. 

1—4 spindle geared nut tapper. 

1—32 in. upright drill. 

2—26 in. upright drill. 

1—2 in. double head bolt cutter. 


CAR SHOP TOOLS. 

Group Driven. 
2—Universal wood workers. 
2—scroll saws. 
1—36 in. vertical cut off saw. 
1—Tenoning machine. 
1—Automatic knife grinder. 
1—Saw bench triple arbor. 
1—Heavy vertical mortiser. 
1—Mortiser and boring machine. 
1—30 in. double surfacer. 
1—Edge moulding machine. 
l-—Band saw. 
1—Triple arbor saw bench. 
1—30 in. lathe. 
1—Spiraldise srinder, 
1—Automatic hollow chisel mortiser. 
1—Power and hand pipe machine. 
1—Foot power miterer. 


H. W. JOHNS-MANVILLE NEW FACTORY. 


H. W. Johns-Manville Co. has recently purchased a 
large tract of over 200 acres of Finderne, N. J., where 
it will erect a general Eastern factory. The output 
of this factory will be sufficient to meet the entire de- 
mand of their produce in the Eastern section of the 
country. 

The company will very shortly move its executive 
offices from 100 Williams St., New York, to its new 
building at Madison Ave. & 41st St., New York. 
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Lesson No. ITI. 
The Lead Storage Battery. 


Did you ever look at a storage battery faithfully light- 
ing a car or a whole train for hours, supplying energy 
stored up within itself in some peculiar manner, and 
wonder “How,” and, “Why?” For more than a century 
the best scientists in the world have been asking them- 
selves these same questions, but like everything else in 
electricity—when it comes down to bed-rock explanation 
—nobody knows. 

There are, however, a few. basic facts which help to 
explain it—things, which we know from experience will 
always happen. When we drop an object we know it 
will fall to the earth but how or why we can’t explain. 
We know from experience that if we place any two un- 
like metals in an acid solution there will be an electromo- 
tive force developed which, if wires are run from one 
plate to the other, will cause an electric current to flow. 
With certain metals such as gold and silver plates in acid 
solution, there will be a very weak voltage developed 
while with other combinations such as copper and zinc 
(the battery used for telegraph circuits) or zinc -and 
‘carbon (the ordinary dry cell) more than one volt per 
cell may be generated. 

In these batteries the zinc plate is eaten away as the 
current flows and must be replaced with a new one when 
used up. All batteries such as the above in which one 
plate is eaten away as discharge current flows and cannot 
be restored by forcing the current to flow in the reverse 
direction as on charge, are called “Primary Batteries.” 
The other class, the “Secondary” or “Storage Batteries,” 
are those in which the action is reversible—certain 
changes occur on discharge but by forcing the current to 
flow in the reverse direction as on charge the plates may 
be restored to their original condition. The ordinary lead 
cell and the nickel-iron cell are examples of this type. 
These are two big important subjects each worthy of 
special consideration, so we will take up only the theory 
and operation of the lead cell in April and May, the con- 
struction of various types of lead cells in June, and the 
construction and operation of the nickel iron cell in July. 


Chemical Action. 


Most books on storage battery start out with a long 
discussion about ions, chemical equations, etc., but we 
want to make these car lighting lessons as simple and 
practical as possible so we will omit all of the technical 
side of the storage battery and confine ourselves only to 
the practical side. 

There are two well established facts which help won- 
derfully in understanding the action of a storage battery. 

1. The first is as stated above that any two unlike 
metals (or plates of metalic oxides) when placed in an 
electrolyte will generate a certain electro motive force 
or voltage, this depending upon the metals selected and 
also upon the kind of electrolyte used. 

2. The second is, that when an electric current passes 
through a solution, certain chemical changes will 
take place at each of the plates where the current enters 
‘and leaves the solution. These chemical changes occur 


whether the current is flowing in a charge or discharge 
direction, but are of a reverse nature. 
THE PLATES. 

The plates in a lead storage battery consist normally 
of peroxide of lead in the positive and lead sponge in 
the negative and sulphuric acid electrolyte. These plates, 
being of unlike materials, as per fact No. 1, will generate 
an electro motive force, and as the current flows through 
that battery on discharge, certain chemical changes will 
occur at the plates as per fact No. 2. The result 1s, that 
the active material in both plates (sponge lead and lead 
peroxide) will be changed to lead sulphate on discharge, 
the sulphuric acid required for the formation of the 
sulphate being taken from the electrolyte. A — small 
amount of water is also formed in this chemical change, 
and as sulphuric acid is taken out of the electrolyte on 
discharge, it will cause the density or “gravity” of the 
electrolyte to diminish materially. On charge the current 
will be forced in the reverse direction through the battery 
and the chemical action in the plates will be reversed. 
That is, the lead sulphate formed on discharge will be 
broken up and the sulphuric acid will be driven out of 
the plates into the electrolyte. The result is, that gravity 
of the acid will increase on charge. 

There are three distinct types of plates used in connec- 
tion with storage batteries. 

(A.) Pasted Plate, in which the plate if formed by 
pasting a mixture of red lead and litharge into a cast 
antimony lead grid. These are then dried and placed into 
tanks where they are charged and discharged a few times 
until all the red lead and litharge is converted into lead 
peroxide in the positive plates and spongy lead in the 
negative plates. 

(B.) The Plante Type. These plates are made from 
rolled sheet lead which is worked up by various methods 
to thin laminations or leaves giving the plate a large 
surface of lead exposed to the acid action. These lead 
plates are then placed, as positives, into a forming solu- 
tion which attacks the lead and an electric current is 
forced through. With the combined action of the electric 
current and the strong forming solution, the surface of 
the lead making up the many laminations is attacked and 
converted into lead peroxide. The depth of the active 
material formed depends upon the degree to which this 
forming action has been carried out. The plates to be 
used as negatives are then connected up, as negatives, 
with positives and charging current forced through. The 
result is that the peroxide in the negatives is reduced to 
lead sponge. 

(C.) Initially Formed Plates in which the spongy 
lead for the negatives and the peroxide of lead for the 
positives and the peroxide of lead fthardodhhrhrdrduu 
positives are both formed electrolytically in tanks and 
then pressed into plates being formed into antimony lead 
grids under hydraulic pressure. 

TEMPERATURE. 

Temperature has a marked effect on the operation of 
a battery, for heat hastens chemical action and cold tem- 
perature (lack of heat) retards it. It should be remem- 
bered that in charging and discharging a battery, a chem- 
ical action takes place. 
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In a warm battery the acid electrolyte is more active 
and both goes into and leaves the plates more readily 
than it does at low temperature. If the temperature is too 
high however, the acid will be too active and will attack 
the plates forming permanent white sulphate which in- 
jures the plates. Battery temperature should never be 
allowed to go above 110° F. This is the danger point. In 
cold weather when the battery is some times operated at 
low temperature it will be found that it does not have 
as much capacity as when at normal temperature. This 
is due to the activity of the acid being much less at low 
temperatures. On intermittent discharge this reduction 
in capacity will be very much less than as a continuous 
discharge. Fig 15 shows~the influence of temperature 
on battery capacity. 
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Fig. 15. Curve Showing Variation in Battery Capacity with 
Temperature, 


ELECTROLYTE. 


The electrolyte used in lead batteries is a mixture of 
sulphuric acid and water. Great care must be taken to 
always use absolutely pure acid and pure water (prefer- 
ably distilled water). If any iron or copper gets into the 
acid even in the slightest degree, such as would be caused 
by a few flakes of iron rust falling into a carboy of acid, 
it will damage the battery to which that acid is applied. 

In mixing strong acid and water, pour the acid into 
the water, never the water into the acid. Violent spitting 
of the acid which may result in the loss of eye sight will 
occur if this caution is not observed. Even when the acid 
is poured into the water this must be done with great 
care. The solution should be stirred thoroughly with a 
wooden spoon and allowed to cool before observing grav- 
ity reading. Never use an iron or granite spoon for 
stirring. The specific gravity of the electrolyte when placed 
in a new battery or one that has been overcharged and 
then cleaned should be between 1.215 and 1.225 at normal 
temperature (70° F.). 

The following table gives the proper specific gravity of 
the electrolyte for various temperatures, the readings in 
all cases being that of the electrolyte at end of charge: 

Degree Fahr. Specific Gravity. 


106 1208 
97 P2211 
88 1214 
79 1217 
70 Normal 1220 Normal 
61 P2235 
Be 1226 
43 1229 
34 1232 
25 1235 
16 1238 

V 1241 


It will be noted that the correction is approximately 
1 point for each 3° F. difference from normal temperature 
which is taken as 70° F. 

Warm electrolyte shou'd never be used in a cell as it 
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accelerates the injurious effects produced by other causes, 
and shortens the life of the plates. “3 

In diluting, if the concentrated acid is of a specific 
gravity 1.835 it will require four (4) carboys of pure 
water to one (1) carboy of acid to give an electrolyte of 
1.200 gravity. 

In battery operation there is a loss of water from the 
electrolyte due to gasing and evaporation. This should 
be replaced by pure or distilled water only; never by 
more acid or more electrolyte. Water is the only thing 
that has been given off in gasing in a closed cell, hence 
water is the only thing that should be used for flushing 
cells. 

Loss of Gravity. 

If you find that at the end of charging that the electro- 
lyte does not come up to normal gravity, 1.215 or 1.225 
degrees, you will usually find that sulphation of the 
active material either in the sediment in the bottom of 
the cell or in the plates themselves has occurred. Care- 
ful attention should be given this battery and either clean- 
ing or treatment for sulphated plates may be necessary. 

Normally the electrolyte should cover the top of the 
plates about 114 inch and it should never be allowed to get 
so low as to expose the top of the plates to the air. Rapid 
sulphation will occur on exposed parts. If it is found 
that cells require filling, or “flushing,” more than once a 
month this is a sure indication of excessive overcharging 
and should be looked into at once. 

OPERATION. 

The one big thing in this lesson is that the storage 
battery must be looked after very carefully. lf neglected, 
either deliberately or through lack of knowledge, nothing 
but disaster can result. A single act of carelessness on 
your part may cause hundreds of dollars worth of dam- 
age to the equipment. 

In this course we can give only such general instruc- 
tions as apply to all lead batteries. As the various types 
of lead batteries, however, require slightly different treat- 
ment, we procured instruction books from some of the 
battery manufacturers regarding his particular battery 
and forward them under separate cover to the boys tak- 
ing up this A. B. C. Car Lighting Course. 

Please consider that these instruction books become a 
part of this lesson and read them over carefully as ques- 
tions will be asked which can only be answered by refer- 
ing to these instruction books. They are more than usual 
catalogues, they contain a lot of information that will 
help you. 

Charge. 

When a battery is charged it does not mean that the 
electricty itself has been stored up in that battery as you 
would fill a tank full of water—battery charging simply 
causes a chemical change in the battery plates, changing 
the negatives to pure spongy lead and the positives to 
peroxide of lead. If we could take the plates of a dis- 
charged battery right out of the cells and effect these 
same. changes by chemical means and then replace the 
plates, the battery would be up to full-capacity just as 
if full charging current had been forced through it. It 
is only because of the convenience of the electric current 
which causes the proper chemical changes to occur that 
we tse that method of charging. 

To charge a battery the current must be forced to flow 
in the reverse direction from that of discharge and to 
accomplish this the voltage of the generating source from 
which the battery is charged must be slightly in excess 
of the battery voltage. Great care must be taken that 
the batterv is connected in the right direction with the 
charging circuit, that is, the battery positive connected to 
the generator positive, etc., otherwise a serious short 
circuit would occur. Some battery manufacturers pre- 
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fer to have their batteries charged at the normal 8 hour 
rate and others at twice this rate until the cells begin 
to.gas when it is reduced to normal., ; 

As the charge proceeds the voltage will gradually rise 
to. a maximum and unless the voltage of the gener- 
ator is raised correspondingly, the charging current will 
gradually fall off to a low rate or practically 0. Soa 
battery on charge should be carefully watched and the 
current flow adjusted to proper value every 15 minutes 
or half. hour. 

Be careful that the cell does not overheat. This should 
be watched very carefully for if the temperature goes 
above 110° F., it is very apt to badly sulphate the battery, 
and seriously injure it. If the temperature does get up to 
this point, stop the charge or reduce it to a low rate until 
battery cools. 

As the charge proceeds the battery voltage will rise 
higher and higher until near the end of charge it will 
reach a maximum point. After that point the charge 
should be continued keeping the current constant at the 
normal rate until the voltage reaches this maximum and 
then does not rise any further for a period of a half hour 
with normal charging current flowing. It is impossible, 
for us to say just what voltage that will be, for the voltage 
at the end of charge depends upon a number of things 
as follows :— 

(I) Charging current flowing. 


(II) Temperature 
(IIT) Type and condition of plates. 


(I) The higher the current flowing the higher 
will the charging voltage be, and the smaller the 
charging current flowing, the lower the charging 
voltage that will be required. 

(II) If the battery is very cold, say down below 
freezing, it will require a higher charging voltage and 
if it is hot it will become charged at a lower voltage 
than at normal temperature. The battery warms 
up as it is charged, and in hot weather this must be 
watched very carefully or it will overheat. 

(III) If one or more of the cells have become 
“Sulphated” it will cause the charging voltage of the 
battery to be higher than normal. 

As the charge is about finished the plates will begin to 
gas which shows that the chemical action caused by the 
charging current in converting the plates back to lead 
sponge and lead peroxide has been completed. 

These gases given off, however, are oxygen and hy- 
drogen and they form an explosive mixture, so never 
bring a torch, match or candle near a battery that is 
charging as this will explode the mixture and cause you 
personal injury. 

Two of the car lighting boys, to the writer’s knowledge, 
are each now deprived of the sight of one eye because 
in inspecting a battery one of them foolishly struck a 
match to see if the battery was still there. This caused 
a violent explosion which resulted in the loss of one eye 
to each of them. 

You must realize that these bubbles are formed not 
only on the surface of the plate, but deep down inside 
the active material as well. A slight gasing occurs at 
the ‘finish of every charge, but on over charge this be- 
comes violent and loosens the active material from the 
plates. This falls to the bottom of the cell forming a 
brown sediment which must be cleaned out periodically 
for if the layer of sediment becomes so deep it touches the 
plates, it will short circuit them and completely discharge 
that particular cell. This is mot cinders nor dirt—it is 
the very life of the plates themselves. This excessive 
gasing which is the main cause of this sediment should 
never be allowed to occur except on the monthly over- 
charge. 

In the normal operation of a battery there is a slight 
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deposit of this sediment on every charge and discharge 
although this is so small as to be hardly appreciable. It 
is the violent overcharging, especially after plates have: 
been somewhat sulphated or when a battery is warm, 
that causes rapid loss of active material. 
(Battery Lesson to be Continued next month.) 


Practical Stunts. 


We pay for ideas published in this section. Send in 
some of your stunts... never mind about the fine gram- 
mar. 


To the Editor. 

For several years we have been operating a number, 
of old Bliss Bucker type 64 volt car lighting systems and 
it was recently decided to change these to 32 volts. I 
removed an equipment from a car and started to make a 
series of tests to find out just what would be required 
to accomplish this change. I found that this could be 
done at approximately $3.00 per car for labor and ma- 
terial and incidentally a big saving in the number of 
storage batteries effected. I did not change the field 
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Fig. 16. 
Discharge Rates. 


coils in either of the dynamo or the bucker. I simply 
removed the 60 volt lifting coil from the automatic 
switch and applied a 30 volt coil. I then connected up 
16 cells of battery in series where formerly 32 had been 
installed and started the motor which was to drive the 
test equipment. 

The automatic switch closed at 400 r. p. m. and I then 
speeded the motor up to 1800 r. p. m. to see if the gen- 
erator heated up at high speed. There was no more 
heating effect than in normal operation, in fact, a little 
less although the same battery charging current flowed 
as would have occurred in normal operation at the train 
speed equivalent to that speed of the machine. 

This test was so successful that I applied the equip- 
ment back to the car and on the first trip rode the car 
from Boston to Albany. Herewith is a brief log of the 
road test. 

Lights Off. 

1. Automatic switch closed when the train was going 
about 12 miles per hour. The ammeter in the generator 
circuit registered 30 amperes at 40 volts with a train 
voltage of 15 miles, while the lamp voltage was 32 volts, 
there being a drop of 8 volts across the lamp bucker 
armature. 

Lights On. . 

2. Generator current 45 amperes at 40 volts. Lamp 
voltage 32. This reading was taken when the train was 
going at a high rate of speed. 

I have changed all the B. & A. cars in this manner and 
the service has never been better. As our line is rather 
hilly the time on certain divisions is slow, and where a 
64 volt system would not work, a 32 volt would. 

L..B. Knicut, Bawa. Ran 
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SPEED DIAL FOR MOTOR DRIVEN TOOLS. 


With the advent of high speed steels and the con- 
tinual trend toward scientific management and 
efficiency methods in all machine tool operations, it 
is exceedingly important to have some accurate 
method by which the machine tool operator can 
easily adjust his driving mechanism so as to give the 
prescribed speeds at the cutting tool under changing 
conditions of work. 

Where the speed changes are accomplished by 
means of cone pulleys or gears, the spindle has a cer- 
tain number of known, definite revolutions per minute, 
usually indicated on the name plate of the machine, 
and it is a comparatively easy matter to embody. in 


Fig. 1. 


Speed Dial on Crank Shaper. 


the blueprint for the work in question specific in- 
structions showing the step of the cone pulley or gear 
combination at which each operation can be performed 
to give maximum efficiency. With individual adjust- 
able speed motor drive, however, the speed combina- 
tions are much greater in number, are not as easily 
calculated, and the proper speed setting is usually left 
to guess work or the personal equation of each indi- 
vidual operator with the natural differences in ef 
ficiency which such a method would give. 

In the case of the Reliance adjustable speed motor 
of the armature shifting type an infinite number of 
speed changes is obtained. As the armature is shifted 
there are no steps or jumps but a smooth, gradual, 
continuous change in speed. On a machine tool driven 
by this type of motor, it is necessary to make the 
approximations in speed setting required with other 
speed change devices, and it is always possible to ob- 
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tain the exact cutting speed desired provided the 
operator has some means of accurately adjusting the 
speed of the motor to that required and does not have 
to guess at the speed at which the motor is running. 
Such a device has now been developed by the manu- 
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ELECTRIC & ENGINEERING CO. , 
“GLEVELAND, OHO. U.S.A, 


Fiz. 2. Detail of Speed Dial. 
facturers of this type of motor and is illustrated here- 
with. 


The speed dial can be mounted at any convenient 
point on the machine tool, and it is simply necessary 
that it has some positive connection with the means 
employed for shifting the armature of the motor. As 
the armature of the motor is shifted and the gradual 
change in speed obtained, a pointer moves in the speed 
dial. The scales in the dial take into account the 
different gear ratios between the motor and the work, 
and can be set or different cutting speeds at the cut- 
ting tool, depending on the cutting speed used and the 
character of the work. The device is, therefore, not a 
means of indicating the speed at which the motor is 
running, but is in reality an automatic calculator by 
which the operator can instantly set the speed of the 
motor so as to give any desired speed at the. cutting 
tool, taking into account all the variable factors which 
would affect the problem. All the operator has to do 
is to set the dial for the cutting speed to be used and 
then shift the armature of the motor in the usual man- 
ner until the pointer indicates the diameter of the cut 
to be taken on the proper scale for the gear combina- 
ion used. 


The dial not only serves as a guide in setting the 
speed accurately, but is always in plain sight as a 
definite indication to the foreman or inspector of the 
speeds in use by the operator. These dials can be 
furnished properly calibrated for use with Reliance 
Adjustable Speed Motors on shapers, drills, lathes, 
milling machines, boring mills or any type of adjust- 
able speed tool. It is manufactured by the Reliance 
Electric & Engineering Co., Cleveland, Ohio. 


This shows a dial arranged for a crank shaper with 
one back gear. The upper scale indicating cutting 
speeds is stationary. The small indicator standing at 
40 is mounted on revolving disc with two lower scales. 
Lower scales showing length of stroke are adjusted 
by means of knurl on front of dial until indicator points 
to cutting speed desired. Scales are not shifted un- 
less new cutting speed is to be used. With scales set 
on any cutting speed motor armature is then shifted 
by turning hand wheel illustrated in Fig. 2 until 
pointer of dial which is geared to hand wheel rod is 
opposite stroke to be used. Dial illustrated is set for 
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forty feet a minute with motor speed adjusted for 
twenty inch stroke with back gear in. Bottom scale 
shows stroke with back gear out. 


FLEXIBLE STEAM HOSE COUPLER. 

All operators of headend car lighting equipments will 
appreciate the importance of a new steam hose coupler 
which has just been brought on the market by the Joseph 
Goetz Mfg. Co., of Cleveland, Ohio. 

The coupler is shown disconnected in the accompany- 
ing photograph from which some detail of construction 
can be observed. 

The joints are pressure packed and are all tested to 
1,000 Ibs. hydraulic pressure. They are of all metal con- 
struction and accordingly should be of long life. This 
coupler will take up any motion between cars without 


Fig. 1. 


Showing Steam Hose Coupler Disconnected. 


leakage of steam. It should be noted that they are in- 
terchangeable with ordinary steam hose connectors as 
they have the same style coupling heads. The safety 
chain acts as an automatic uncoupler if the cars are un- 
coupled without disconnecting the steam hose. A dust 
guard prevents dust and dirt from accumulating around 
the stems. 

The manufacturer is placing these couplers on the 
market with a guarantee of two years life and claims 
that they should last as long as the car to which they are 
applied as they are entirely of metal construction, with 
the exception of the packing. 


HAND BOOK ON CIRCUIT BRAKERS. 

The Cutter Company has just issued a very com- 
plete yet condensed hand book on the subject of circuit 
brakers. This book is thumb indexed to make it more 
serviceable and contains about all the information an 
engineer needs to khow in ordering or specifying circuit 
brakers. A copy of this book will be furnished the 
Senior Active Members of the Association upon request 
from the manufacturer. 


John B. Given, Sales Manager C. H. Whall & Co., 
Boston, has opened an office in the Postal Telegraph 
Bldg., New York City, to handle Railroad Holophone 
Reorganization Specialties. 
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HOLOPHANE RE-ORGANIZATION. 

The General Electric Company has recently 
completed negotiations for taking over the entire 
Holophane organization consisting of both Sales and 
Manufacturing Departments. The Fostoria Glass Spe- 
cialty Company will be united with the Holophane or- 
ganization, probably in the form of a new company. 
The sales and engineering parts of the business will be 
directly under the charge of Mr. V. R. Lansingh, while 
the manufacturing will be under the charge of Mr. E. O. 
Cross. 


SALES NOTICE. 

The Remy Electric Company, Anderson, Indiana, has 
just received an order from the Canadian Pacific Rail- 
road for twelve American Locomotive Electric Head- 
iights. 


SHERARDUCT. 

The National Metal Molding Company, of Pitts- 
burg, have just issued a mailing card showing some 
very attractive cuts of buildings in which Sherarduct 
has been installed exclusively. 


TRAIN CONNECTOR BULLETIN. 


“The Delta-Star Electric Company of Chicago, have is- 
sued a new twelve page bulletin describing their automatic 
and non-automatic types of train connectors for use in car 
lighting. The bulletin is profusely illustrated and will be 
found of value to those interested in modern car lighting.” 


Patents of Recent Issue. 


1,016,874. Means and Method for Preventing Depletion of 
Electrolyte Thomas A. Edison. Means for Causing Re- 
combination of Oxygen and Hydrogen Gases formed by 
Decomposition of Electrolyte. This is accomplished by 
platinum sponge, platinum oxid or finely divided platinum 
wires placed in the electrical circuit. Means may also be 
provided for heating and drying the gases given off, so that 
they will combine more readily. This should make it un- 
necessarv to flush the battery. 


1,019,482. Charging Storage Batteries P. Kennedy. Is an 
improved method of charging storage batteries so as to in- 
sure the battery shall be automatically charged to full 
capacity, or preferably slightly overcharged, and yet pre- 
vent excessive overcharging. : 


Motor drives gear by means of one or more of five adjustable 
pinions operating, by means of a long threaded screw, a 
recording stencil, indicator and carriage which operates 
certain switch relays controlling the lamp circuits. As 
the battery charges this carriage will move to the right 
indicating the number of hours battery is charged. When 
the battery becomes fully charged the carriage will close a 
relay at which time the generator output will be reduced to 
a low value provided that the battery voltage is up to a 
certain predetermined point. 

On discharge the carriage will move back to the left at a 
rate proportional to the number of lamps in circuit. 
When the battery discharges down to a _ predetermined 
point, carriage can automatically close a relay which will 
cut off one or more of the light circuits. If the battery 
continues discharging down to the lower limit, another re- 
lay may be arranged to operate which will cut off all the 
lights and prevent battery from over-discharging. 


1,019,483. Electric Current Supply System P. Kennedy. 
Modification of 1,019,482. 


1,019,484. Electric Switch P. Kennedy. A switch to be em- 
ployed in a circuit feeding lamps which will close the main 
feeding circuit whenever any local lamp switch is closed. 
Whenever there is no lamp current flowing, switch will 
oven. This is effected by main relay which is controlled 
by a secondarv relay in the lamp circuit. 

1,020,479. Electric Regulation John L. Creveling. Assignor 
to Safety Car Heating and Lighting Company. A carbon 
pile is placed in parallel with the lamp regulating resist- 
ance and the pressure on this pile is caused by the mag- 
netic pull of a compound solenoid opposing an adjustable 

_ spring. This solenoid consists of a shunt winding placed 
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across the lamp circuit and of a heavy series winding placed 
directly in the battery circuit. When charging current 
flows series coil will augment the magnetic pw of the 
shunt coil releasing the pressure on the carbon pile and 
increasing its resistance On discharge the series coil 
will oppose shunt coil sothat the heavy spring will 
strongly compress carbon pile and provide a path of low 
resistance in parallel with lamp regulating resistance. 
1,016,825. Apparatus for Producing a Constant Voltage with 
Variable Speed. Provides a double winding on the arma- 


ture with double set of brushes generating two voltages, 
one for the lamp circuit and another, somewhat higher, for 
the battery circuit. 


1,020,479 Lamp Regulator Diagram. 


1,020,568. Alkaline Battery Wm. Morrison. Active material 
a positive plate consists of oxids of mercury, copper and 
silver. 

Sockets, P. H. Robinson, assignor to Scovill Manufactur- 
ing Co., Waterbury, Conn. Consists of a shade-holding 
ring with rabbeted flange fitting on a spring collar. 

1,017,670. Voltage Regulator. R. P. Jackson,.assignor to 
Westinghouse Electric & Manufacturing Co. An alterna- 
tor field has in series with it a resistance and is fed from 
a mercury-are rectifier connected through a transformer 
across one phase of the alternator leads. 

1,017,110. Lock for Electric Plugs. E. E. Rogers, assignor to 
Foster Engineering Co., London, Eng. A battery-charging 
plug is retained in position (as long as current flows) by 
the core of a solenoid projected through a hole in the 
plug stem. 

1,017,080. Storage Battery. J. P. Clare, Stratham, N. H. 


Quality 
and 
Service 


are combined in 
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Has porous plates with their edges formed to present an 
abrupt edge between the electrodes. 

1,017,280. Process of Increasing the Ductility of Metallic 
Tungsten. W. von Bolton, assignor to General Electric 
Co. Consists in treating tungsten at high temperature with 
hydrogen and proctochloride of sulphur, then passing an 
electric current through the mass in an inert atmosphere 
and thereby expelling the sulphur. 


N 
bus 


1,016,874 Device for Battery. 


1,015,613. Electric Switch. G. A. Burnham, assignor to S. 
B. Condit, Jr., Boston, Mass. An oil switch in which the 
main and auxiliary movable contacts are carried by a cross- 
head. 

1,016,037. Electric-Lighting System for Vehicles. S. W. 
Rushmore, Plainfield, N. J. Includes a generator driven 
at varying speed, a storage battery, a ballast for absorb- 
ing the excess voltage of the dynamo, and an automatic 
regulator and switch. 

1,015,192. Electric-Current Measuring Instrument. O. A. 
Knopp, Oakland, Cal. The current-carrying conductor is 
placed in a gap in an annular ring; the instrument is con- 
nected to a winding about the ring. 

1,019,044. Electrical Coupling. J. L. Hinds and J. J. Dos- 
sert, assignors to Crouse-Hinds Co., Syracuse, N. Y. A 
threaded stem has a loop terminal with a hinged section 
that can be secured by a lock nut. 


Axle 


(,oodrich Lighting 


Belt 


We make but one grade---the “Goodrich”, and on 
it we stake our reputation as belt makers---the reputa- 
tion gained after forty years of successful belt making. 


Holds at the Clamps---the Minimum 
Amount of Stretch---Pulls the Load 
Without Adjustment. 


Largest Rubber Factory in the World. 


Deen Olio 


The Strongest---the Most Ser. 
viceable---the Most Economi 


cal Axle Belt Made’ 


Li» ~The B. F. Goodrich 


Company 


Branches in all 
large Cities 
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Galvanite 


Electro-Galvanized Rigid Conduit 


Enameled Raceway 


American 


Wireduct 


The Best Non-Metallic 
Flexible Conduit 


Strongest, toughest and 
most flexible conduit made 


The American Conduit Mfg. Co. 


Heystone Building 


Pittsburgh, Pa. 


Rigid Steel Conduit 


__ Enameled inside © 
and outside 


COMMERCE 


S&, 
M 
ia A 
AWawre——STORED\ SUNLIGHT 4R 


IS THE BEST AUXILIARY 


HE popularity of electric car lighting depends to a certain extent 
T upon a satisfactory auxiliary. The question is, what is the most 
satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a _ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 


Booklet “C”’ on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 
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OUR OBJECT. 


The object of this publication is to provide a medium for the 
free interchange of ideas and experience among those identified 
with the operation of electrical apparatus as applied to rall- 
way practice. 

In this mutual exchange of ideas among the men prominent 
In the field there will result a better understanding and solu- 
tion of the problems before us and a wonderful inspiration for 
all to greater achievements. 
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Potential vs. Current Regulation of Axle Equipments. 


This is the title of a series of talks to be given by 
representatives of the various manufacturers at the com- 
ing semi-annual Convention of the Association at Atlantic 
City as announced in the Association News in this issue. 

With but one exception, all of the regulators devised 
for operation in connection with car lighting equipments 
up to the present time are operated on the principle of 
controlling the generator current to a predetermined 
value. The voltage generated accordingly has followed 
directly the rise in battery voltage on charge. That is, 
if the battery happened to be in a condition of low charge 
its charging voltage would be low and the lamp voltage 
_ correspondingly low. On the other hand, if the battery 
happened to be in a fully charged condition, the same 
charging current, under similar conditions of train speed 
and lamp load, would be forced into the battery and the 
generator voltage would rise to a condition high enough 
to force that charging current to flow. 

The result of this was that the voltage generated 
would follow directly the battery charge curve giving 
a variation of from 30 to 42 volts, on a 30 volt equip- 
ment, or practically 33% rise in voltage. This was 
instrumental in burning out a great number of lamps 
in the early days. 

Various types of lamp regulators were employed in an 
attempt to protect the lamps from this excessive varia- 
tion in voltage. These, however, without exception 
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depended in one way or another upont the amount of 
current flowing either in the battery circuit or in the 
lamp circuit. Accordingly while they might compensate 
tor variation in number of lamps in service and for train 
speed, they did not take care of the main difficulty: that 
of varying voltage due to condition of battery charge. 

The introduction of the independent lamp voltage 
regulators within the last six years by all of the various 
manufacturers of axle equipments has largely overcome 
this difficulty of variation in generator voltage so that 
the subject of potential regulation is not of as great im- 
portance today as it would have been six years ago. 

It is understood that certain manufacturers have, how- 
ever, developed some good generator regulators which 
operate on a combination current and potential basis, 
and we shall wait with exceeding interest their pre- 
sentation of the matter before the June Convention of 
the Association. 


Evolution of the Box Type Fixture. 

Two years ago when the first concealed box type fix- 
tures were installed on Lake Shore diners they caused 
considerable comment among railroad men, much of a 
favorable nature but some adverse. That they were 
highly efficient and gave an excellent distribution of light 
on the table, entirely eliminating the usual glare of car 
itghting installations previous to that time, was conceded 
by all. A serious objection however was raised by some, 
in that the ceiling was left dark and unilluminated since 
the light units were entirely concealed in the quarter 
deck. Subsequently one of the big fixture companies de- 
signed a box type fixture which was described in the 
January, 1910, issue of the RAILWAY ELECTRICAL 
ENGINEER with the idea of securing a slight ceiling 
uluminating by lowering the unit, mounting it on a short 
base and providing art glass sides. The same bottom 
prism plate as originally used was employed in this fix- 


Se iihre: 


The new hexagonal fixtures installed on the Lake 
Shore buffet cars, described in another part of this issue, 
marks another step forward in that it introduces a new 
type of bottom plate which is of slightly pyramidal form. 
This feature adds very materially to the artistic appear- 
ance of the fixtures in the car. The arrangement of the 
prisms in this plate also effects a marked improvement in 
light distribution over the original flat plates. 


Electric Locomotive for Southern Pacific Co. 

Six direct-current 60-ton Baldwin-Westinghouse 
electric locomotives and 20 Westinghouse car equipments 
with H L control have been purchased by the Southern 
Pacific Company for operation on the Southern Pacific 
and the Pacific Electric Company properties. 

Both the car and locomotive equipments are arranged 
for operation on either 600 or 1,200 volts. Most of the 
lines now operate at 600 volts but there are portions 
served with 1,200 volts and the double-voltage equipment 
was selected so that it might be used on any portion of 
the system and on such 600 or 1,200-volt extensions as 
inay be built in the future. 

The 60-ton locomotives, each of which will have an 
aggregate motor capacity of 1,000 horsepower, will be 
the largest 1,200-volt, direct-current locomotives ever 
built. They will have quadruple equipments of commu- 
tating-pole motors that are rated at 225 horsepower at 
600 volts with natural ventilation and 250 horsepower at 
600 volts with forced ventilation. This motor has all the 
characteristic features of Westinghouse railway-motor 
construction, such as spider armature construction, rug- 
ged brush-holders and oil and waste lubrication. 

Because of the large capacity of the motors the duty on 
the control equipments will be very severe. Westing- 
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house H L control, which has already demonstrated its 
fitness for controlling motors of great capacity on the 
Pennsylvania locomotives, will be used. 

The mechanical parts for the locomotives will be fur- 
nished by the Baldwin Locomotive Works. The cabs 
and frames will be entirely of steel. ; 

A Westinghouse dynamotor-compressor will be used 
on the cars and locomotives for operating the air com- 
pressor and for furnishing 600-volt current for both con- 
trol and light circuits when the equipment is on the 1,200- 
volt sections of the line. 

The 20 passenger cars will be furnished by the Pull- 
man Palace Car Company. Each car will have quad- 
ruple equipments of Westinghouse commutating-pole mo- 
tors each rated at 50 horsepower. 


Association News 


Semi-Annual Convention in June. 

The semi-annual convention of the Association is to 
be held June 14th at Atlantic City. This comes the same 
week as the M. C. B. convention, which is also held at 
that place, with the Master Mechanics’ Convention the 
week following. As usual at these conventions there 
will be a large display of railway appliances on Young’s 
Million Dollar Pier. 

The program of the semi-annual convention is tenta- 
tively laid out as follows: 

1. “Shop Motor Equipment,” by A. I. Totten and F. 

H. Herzsch. 

Special attention will be given the subject of group 
drive vs. individual drive and the relative merits of the 
various types of motors for this service will be consid- 
ered. 

2. “Mail Car and Coach Lighting,” by A. J. Sweet 

and L. Schepmoes. 

Special consideration is to be given the matter of mail 
car lighting and it is understood these gentlemen have 
something pretty fine up their sleeve which is not yet 
available for publication. 

3. “Potential vs. Current Regulation of Axle Equip- 

ments.” 

An engineer from each of the following companies 
will be present and give a short talk on this subject: 
Cons. Ry.» Elec. Ltg. & Equip. Co., Goulp Coupler Co., 
safety Cer High fibte Go Se Eta& FiteaCe. 

4. Progress reports of all the various committees, 

new, unfinished business, etc. 

Considering the above excellent program and the fact 
that this meeting is to be held at Atlantic City, where 
we will be able to view the great line of exhibits of the 
various railway supply companies, this is the most at- 
tractive and should be the best attended semi-annual 
convention we have ever held. Every senior active mem- 
ber should be present and as many of the juniors as can 
get there. 


Next Meeting of Car Lighting Club. 

The May meeting of the Car Lighting Club is to be 
held Wednesday, May 15th, at the usual place, Kunz- 
Remmlers Restaurant, 424 S. Wabash Ave., 3d. floor. 
Subject of the evening will be “Troubles and How to 
Shoot’'em.” Mr. H. G. Myers of the Santa Fe, will 
open the discussion telling us a few of his troubles, but 
that will only be a starter, for everybody will come loaded 
with trouble—however, no guns-or razors allowed and 
please check your chewing gum at the door: 

This ought to be the best meeting of the year but we 
have got our fingers crossed for the weather man may 
slip one over like he has at every one of our meetings 
for the last six months. But in any event if you are 
within 500 miles of Chicago and don’t get to this. meet- 
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ing you will probably spend the rest of the week regret- 
ting the fact. ; 

If you can’t be there yourself tell your troubles to 
Myers, 18th Street Yards, Santa Fe R. R., Chicago, so 
he can bring them up to the meeting. 


NEW EQUIPMENT ON NEWYORK CENTRAL LINES 

An order for 300 new car lighting equipments, mostly 
for coaches, some old and some new, was recently placed 
by the New York Central Lines. -These are to be 
equipped with electric lighting equipment throughout, 
no auxiliary whatsoever being supplied. 

Type G., 2-kw., 30-volt Gould “Symplex” equipments 
are to be installed with 13 plate D. S. 80 B., 300 ampere 
hour Gould car lighting type storage cells. 


LAST MEETING OF CAR LIGHTING CLUB. 

George W. Cravens addressed the April meeting of 
the Car Lighting Club on the subject of, “Planning and 
I-quipping of Railway Shops,” treating the matter from 
the viewpoint of a railroad company building a new shop 
or planning extensions to its present equipment. The 
subject was such a large one that Mr. Cravens found. it 
difficult to give all the various points sufficient consid- 
eration, but discussed in detail the electrical features, 
such as motor drives, power transmission, etc. He also 
presented much valuable data on power required to drive 
various types of machine tools under various conditions 
of service. Mr. Cravens said that after all preliminary 
data was secured and the size and location of the shops 
determined upon, the arrangement of the buildings is the 
next, and a very important thing to be determined: The 
various kinds of shops required were then taken up in 
rotation, and their arrangement, size, equipment, etc., dis- 
cussed. 

He said that both alternating and direct current motors 
are used in railway shops, many installations being en- 
tirely of one type or the other. Mr. Cravens then ex- 
plained at considerable length, the characteristics of each 
of the three kinds of direct current motors ; series wound, 
shunt wound and compound wound, pointing out features 
which adapt each of these motors to a: particular class 
of service. The various types of alternating current mo- 
tors were then treated in the same manner, synchronous 
and induction motors being discussed in detail. Mr. 
Cravens said. that the induction motors with their ad- 
justable commutators and rheostats had been developed 
to such a degree as to make induction motors applicable 
to almost any kind of service. 

In regard to the matter of size of motor, he said that 
there is no better way to determine this than to put a 
motor on a machine similar to that under consideration 
and take readings of current under different conditions 
of operation. The size of motor required, however, may 
be closely approximated in the following manner :—H. P. 
=F x Dx S x C when H. P. is horsepower, F is the 
feet in inches D is depth of cuts in inches, S the speed 
iu inches per minute and C a constant, depending upon 
the material worked. 

The values of C are as follows: cast iron, 0.35 to 0.40; 
soft steel or iron, 0.45 to 0.50; hard and machine steel, 
0.70 to 0.80; crucible steel 1.00 to 1.10. 

Mr. Cravens pointed out the fact that average load of 
a machine shop seldom equalled more than 30 per cent of 
the combined rated capacity of the motors connected. 
Accordingly it becomes advisable to consider the possi- 
bility of grouping such machines as drill presses, grind- 
ers, etc., in order to keep the motor installation cost 
down to a minimum. In closing he emphasized the low 
cost of maintenance and the great saving in line losses 
of electrical system of distribution of power over those 
of the old power mechanical line shaft transmission. 
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New Hexagonal Fixtures 
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on Lake Shore Buffet Car 
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The new buffet car No. 177 on the Lake Shore, illus- 
trated herewith, offers an excellent example of combin- 
ing artistic beauty in lighting fixtures with high efficiency 
and uniform distribution. The car is the usual combina- 
tion buffet car with barber shop in the center and bag- 
gage room occupying the forward end of the car. 


makes it impossible to place the bottom plate in wrong. 
This feature is very essential and should always be in- 
cluded. 

The reflectors in the center deck fixtures have a sym- 
metrical distribution curve in both transverse and longi- 
tudinal plains but are arranged to give a much more in- 


Fig. 1. 


In the library compartment as shown in the accom- 
panying illustration there are 14 hexagonal box type fix- 
tures. They are arranged to accommodate a single 50 
watt tungsten lamp of the skirted base type. A special 
prismatic reflector with special bottom plate designed by 
the Holophane Co., now the Nelite Works of the General 
Electric Co., is supplied. This is made in an octagonal 
shape to ‘fit the fixture exactly and the special ribbing of 
the prisms should be noted. 

In the half deck fixture, one of which is shown open in 
Fig. 4, these are so arranged as to throw the light away 
from the wall, giving an assymetric distribution curve in 
a transverse plain as shown in Fig. 2. This, however, 
gives.a much more efficient distribution of light in the 
car, as it eliminates the excessive loss of light on the 
wall due to the fixture being placed but 13” from same. 
This throws the light down onto the papers and maga- 
zines of the passengers where it is most needed. An in- 
dentation is made in one side of the bottom plate to re- 
ceive a lug cast in the brass frame of the fixture. This 


Interior of Library Compartment Showing Hexagonal Fixtures. 


tense illumination up and down the car than sideways 
toward the walls. 

The detail design of the fixture itself is both artistic 
and practical. An art glass panel 2” wide on each of the 
6 sides gives a warm color tone to the fixture and pro- 
vides for lighting up the car ceiling to a certain degree. 
The fixtures are finished in brush brass and the car is 
decorated in mahogany with a ceiling of a rich ivory 
panels. 

The bottom prism plates are cast in a slightly inverted 
pyramidical form which gives a much wider angle to 
the distribution curve and at the same time allows a 
small amount of light to be seen by the passengers. This 
latter point, although from a visual acuity basis is bad, 
trom the artistic point of view and the point of view of 
the public wishing to see some of the light, it may have 
its advantage. In any event, it is so small as to be of 
little considtration. 

The reflector is of the standard focusing type in the 
upper section, but lower border of the skirt is molded 
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Fig. Distribution Curve Plane Pervendicular to the Wall. 


into an hexagonal shape to fit the inside of the fixture. 
This is held in place by three flat spring bands which 
carry a supporting lug. These spring bands press against 
the reflector so that they serve the double purpose of 
supporting it vertically and holding it firmly in place 
horizontally. The three other flat band springs engage 
the reflector near the top so that it is held securely in 
place on all sides by springs and all trouble from jar is 
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Fig. 3. Distribution Curve Plane 20 with Wall. 


eliminated. It is but a moment’s work to remove bot! 
reflector and prismatic bottom plate. [t is only necessary 
to press back two of the three supporting springs to re- 
move or install the reflector, while the prism plate is held 
in place by little spring dogs, tightened by a screw, and 
can easily be removed with a screw driver. A gyro fan 
supporting pendant base is mounted between each of 
the center box fixtures and its design harmonizes well 
with that of the fixture itself. In the summer time gyro 
fans which provide ample agitation of the air within the 
car are mounted on these. 

A type D Consolidated 50 volt axle equipment with 
Kennedy regulator and 32 Willard train lighting cells of 
320 ampere hour capacity furnishes light for the equip- 
ment. 


Test. 


A test of the illumination of this car was made with a 
small portable hand illuminometer, and while these read- 
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ings are not of much absolute value, they are of sufficient 
accuracy to give at least a general idea of the illumina- 
tion obtained. Three tests at each station were made 
and the average taken as the illumination at that point. 
In no case did any reading vary more than .2 of a ft. 


Fig. 4. Showing Hexagonal Unit Open. 


candle from the average, the usual variation being .1 ft. 
candle either way. These intensities are given in the 
following table, and their average may be fairly taken as 
the average illumination in the body of the library -car. 
Observations were taken in a horizontal plain 36” above 
the floor and 2 ft. from the wall. As the chairs are large 
and heavy, they are very seldom moved out of place 
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when the car is in service, so readings were taken at each. 
chair. 

In these tests it was found that there was an illumina- 
tion of approximately 4 ft. candles at a point 3 ft. above 
the floor and 2 ft. from the wall at each of the seats. 
This is approximately the point at which a reader holds 
a book or paper when he is reading. The average illum- 
ination found in the center is approximately 3.4 ft. can- 
dles, giving a total average for the car of 3.7 ft. candles. 

The car is lighted by 14-50 watt tungsten lamps, which 
consume 709 watts. This compartment is 31’ 4” x 9’ 2”, 
286 sq. ft., so the wattage represents 2% volts per sq. ft. 
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RESULTS OF TEST. 
Station No. Ft. Candles. 
42 
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The Use of Alternating Current in Unloading Coal 


BY W. N. RYERSON AND J. B. CRANE 


The receipts of coal in Duluth-Superior Harbor in- 
creased from 2,600,000 tons 
1910. This coal comes principally from Pennsylvania 
and West Virginia and is brought by rail to Lake Erie 
ports where it is loaded into boats for transportation to 
Duluth and Superior. Of the receipts in 1910, two 
million tons were anthracite and the remainder bitumin- 
ous coal. At Duluth-Superior Harbor the coal is un- 
loaded from the boats and stored for future demand or 
loaded directly into cars for shipment to various points 
in Minnesota, North Dakota and Montana. 


The storage capacity of all the docks at this port in- 
creased from 1,000,000 tons in 1900 to over 5,000,000 
tons in 1910. 


In 1906 there were two docks equipped for the use of 
electrical energy, both using direct current, one of them 
purchasing current from the local lighting company and 
the other owning and operating its own generating plant. 
In 1911, eleven of the twenty-one coal docks were 
equipped for the use of electrical energy and nine of 
these are using alternating current directly on the hoist- 
ing apparatus while another has installed a synchronous 
converter in order to supplement its existing direct-cur- 
rent generating equipment by the use of purchased 
power. 


In 1909, twenty-six per cent of the coal received was 
handled by electrical energy, in 1910, forty per cent, and 
in 1911, it was estimated that sixty per cent of the total 
coal received would be handled by the use of electricity. 


Before the introduction of electrical energy, the larg- 
est dock had a storage capacity of 250,000 tons, while 
two of the newer docks have storage capacities of 1,000,- 
000 tons each and another is projected of this same 
capacity but with provision for an ultimate storage of 


2,000,000 tons. 


*Paper presented before the Pittsburg meeting of the American 
Institute of Electrical Engineers, April, 1912. 


The coal handling machinery as at present installed is 
divided into three types: bridge tramway, cable car, and 
man trolley. 


Bridge Tramway. The installation consists of moving 
bridges, locomotive cranes, box car loaders, and screen- 
ing towers. 

The boats are moored to the unloading side of the 
dock. In case the unscreened coal is to be shipped out 
immediately the bucket takes the coal from the boat and 
loads it into the cars at the opposite end of the dock. 
In case the coal is to be screened the bucket carries it to 
the rear end of the dock and dumps it into the screening 
towers. Moving buckets carry the screenings on to the 
screenings pile at the rear of the dock. The screened 
coal is loaded into cars by gravity. Coal for storage is 
dropped directly onto the storage pile. 

Twenty-five-cycle, three-phase, 13,000-volt power is 
delivered to the terminals of a transformer house. Three 
500-kw, three-phase transformers reduce the pressure 
to 440 volts for distribution about the dock. This dis- 
tribution is accomplished in a novel manner. Posts 
about four ft. high, are spaced at intervals along both 
ends of the dock. Three contacts about 15 in. apart 
are placed vertically on these posts and the current 
is transferred to the moving machinery by means of 
shoes, which span two posts at a time. The cables for 
supplying current to the contacts are carried in troughs 
about one ft. above the ground and protected by means 
of metal covers, which can be easily slipped off for the 
purpose of making repairs to the cables. 

The bridges have an extreme length of 506 ft. The 
buckets are controlled from cabs at either end of the 
bridge. They operate by means of cables running over 
sheaves from the cabin on top of the bridge. One 225- 
h. p., three-phase, 440-volt wound rotor motor drives the 
hoist for closing and hoisting the bucket. For moving 
the bridge two 75-h.p. motors are used. 
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The buckets are all of the clam shell type and on three 
of the four bridges on this dock weigh seven tons and 
hold three tons of coal. The fourth bridge, installed in 
the spring of 1911, has a bucket weighing six tons and 
hoists four tons of coal. On this latter bridge a 375-h.p. 
motor is used for hoisting and closing the bucket and 
one 225-h.p. motor for moving the bridge. 

The older type of bridge has a hoisting speed of 300 
ft. per minute and was guaranteed to make 60 trips and 
unload 180 tons of coal per hour, and has made 100 trips 
and unloaded 300 tons of coal in one hour. 

The new bridge has a hoisting speed of 600 ft. per 
minute and has shown a capacity of 500 tons of coal per 
hour. This bridge has proved so successful that it is 
proposed to install similar apparatus on one of the other 
bridges this winter. 

The control system on the bridges is alternating-cur- 
rent magnetic control and has given no trouble in three 
years of operation. 

The braking is done by means of friction brakes re- 
leased by solenoids. Hardwood shoes were at first used 
for this purpose. These caused considerable trouble 
from heating, and for the past two years asbestos shoes 
have been used with good satisfaction. 

The locomotive cranes are equipped with 75-h.p. 
wound rotor motors and are used for moving cars, hoist- 
ing coal from the screenings pile into cars, and loading 
coal from the side of the main pile into the loading 
hopper. 


The box car loaders are equipped with 12-h.p. wound 
rotor motors. These machines are used for moving cars 
and loading coai into box cars. Most of the cars loaded 
are of this type, the cars bringing wheat to Duluth and 
taking coal from Duluth. The loaders have an arm ex- 
tending into the door of the car on the side opposite the 
receiving spout. The coal strikes the end of the arm and 
is thrown first to one end and then to the other by means 
of a reversible scoop operated from the cab of the loader 
by the operator. 

All the electrically operated docks use the same type 
of box car loader. 

The screening towers consist of hoppers into which 
the coal is dumped, and from which it falls into the car 
over screens. The screenings are emptied on to the 
screenings pile by means of moving buckets, operated by 
a 27-h.p. motor. 

With three bridges in operation this dock has unloaded 
boats containing 10,500 tons of coal in 18 hours and with 
four bridges in operation has unloaded a similar quantity 
in 13 hours. 

No trouble of a serious nature has developed in three 
years’ operation and the manufacturers of this equipment 
and the owners of the dock are satisfied with the results 
obtained. The dock was extended from 1200 to 2600 ft. 
in length this spring and some trouble was experienced 
due to excessive drop in voltage at the further end. This 
has been taken care of by moving one of the 500-kw. 
transformers to the lower end of the dock and running 
an underground 13,000-volt circuit to this point. 


Cable Car. This installation consists of an elevated 
railway on which are mounted the hoisting towers and 
tracks for cars. The following apparatus is on the dock 
proper: screening pockets, unloading pockets, traveling 
bridge, conveyor belts, car loaders, and box car loaders. 

Energy is delivered to this dock at 13,000 volts, three- 
phase, 25 cycles, and is reduced to 440 volts by means 
of three 500-kw., three-phase transformers. The energy 
is delivered to the hoisting towers and traveling. bridge 
by means of trolley wires. 

The boats at these docks are moored at the end of the 


Vol. 3, No. 12. 


dock. As shown in Fig. 3, there are three hoisting tow- 
ers with swinging booms. These booms are swung over 
the boat, and buckets take the coal from the boat and 
empty it into a hopper. From the hopper it is loaded 
automatically into cars and these cars, operated by ca- 
bles, empty the coal into loading pockets; or if the coal 
is to be stored, the cars are shunted on the traveling 
bridge and load directly onto the storage pile. In taking 
coal from the storage pile shovel buckets are used and 
these empty the coal into the loading pockets. 


The hoisting towers are equipped with clam shell buck- 
ets weighing 6,800 lbs. and holding two tons of coal. 
There is a counter-weight on these buckets weighing 
five tons. The motors are 200-h.p. wound rotor, 440- 
volt, three-phase, 25-cycle. The hoisting speed is 600 
ft. per min. The control is pneumatic and small air 
compressors are mounted on each tower. 
is by friction and asbestos shoes are used, the levers from 
the brakes being controlled directly by the operator. 
These buckets average 144 round trips per hour and 
three towers have unloaded an 11,246-ton boat in 18 
hours. This type of tower has usually been installed 
with steam operated hoists and the manufacturers have 
claimed that the steam hoists were quicker. There are 
two other docks at this port using steam hoists of this 
type but neither of them has been able to do as rapid 
work as the electrically operated hoists. 

The cable cars are 11 ft. long 5 ft. wide and 6 ft. high, 
and each holds four tons of coal. 
each hoisting tower and touch a lever which releases 
enough coal to fill the car one-third full. One 75-h.p. 
motor is used for operating the cables. 


The screening and loading pockets are along the rail- 
road tracks at one side of the dock and directly under 
the elevated cars. The loading pockets load directly 
into the cars by gravity. The screening pockets empty 
the coal into the cars after it has passed over the screens. 
The screenings fall on conveyor belts and are carried 
to the upper end of the dock and there emptied on to the 
screenings pile. One end of the moving bridge is con- 
nected to tne elevated structure and the other rests on 
long legs, running on a track at the other side of the 
dock. ‘Lhe bridge is equipped with a loop track and in 
storing coal these tracks are connected to the elevated 
structure by switches and the bridge is moved along 
the dock as soon as one section is full. In loading coal 
from the dock two shovel buckets are used. These buck- 
ets hold two tons and empty the coal directly into the 
screening and loading pockets or into the cars, which in 
turn empty into the pockets. Wound rotor motors of 
150 h.p. capacity are used to operate these buckets. 


The conveyor belts for the screenings are 24 in. wide 
and are operated by 25-h.p. motors. They operate at 
450 ft. per minute and carry 100 tons of coal per hour. 


For setting cars a cable is run along the railroad tracks 
and is operated by a 32-h.p. motor. The box-car loaders 
are similar to the ones described under “Bridge Tram- 
way.” 

This type of equipment has been very satisfactory and 
the only trouble experienced has been with the air con- 
trol freezing in winter, due to moisture collecting in the 


pipes, and some trouble with the motors on the hoisting 


towers. 


The vibration on the towers is so great that it is hard 
to brace the end connections of the stator windings so 
that they do not rub against each other and wear the in- 
sulation. It has been necessary to rewind the motors 
twice but it is thought that these are now braced securely 
enough to give no further trouble. 


These cars pass under | 


The braking | 


“May, 1912. 


Man Trolley. The two types of equipment described 


above are adaptations of steam operated rigs to the use 
of electricity. The man trolley equipment is an effort to 
devise something particularly ‘fitted to the use of electric 
_motors. 
legs but using a bucket instead of a hook. 


It is, in its simplest form, a traveling crane on 


There are in use here at the present time two types. 


One uses a hoisting speed of 300 ft. per minute and a 
«rolleying or racking speed of 1,000 ft. per minute; the 
_other uses a hoisting speed of 250 ft. per minute and a 
racking speed of 1,200 ft. per minute. 
first type of dock. 


Fig. 3 shows the 
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method will probably be devised for disposing of the 
screenings. 

The car pullers and box car loaders have been de- 

scribed before. 
_ The second type of man trolley equipment is shown 
in Fig. 1. This type is equipped with clam shell buckets 
weighing 7% tons, while the total weight of moving 
equipment is 40 tons. 

The energy is delivered to the transformer house, at 
13,000 volts, three-phase, and is reduced to 440 volts by 
three 500-kw., single-phase transformers. The current 
is distributed to the bridges by three conductors running 


Hig. 1. 

The equipment consists of traveling bridges, screening 
hoppers, car pullers, and box-car loaders. 

The energy is delivered at 13,000 volts, three-phase, 
25 cycles to the junction house, shown in Fig. 2, which 
contains oil switches, meters and lightning arresters. 
From this junction house the current is carried to 13,000- 


volt, three-phase catenary trolleys running the whole 
length of the dock. The transformers for reducing the 


of each bridge. 
bridges. 


pressure to 440 volts are located in the cabin at the top 
The 440-volt trolley for the box car 
loaders receives its energy from the transformers on the 
The machine shop and car pullers receive their 
440-volt energy from a transformer located in the junc- 
tion house. The boats are moored at the unloading side 
of the dock. The buckets empty the coal from the boat 


into the front hoppers if the coal is to go out unscreened, 


_and into the rear hoppers if it is to be screened. 


In case 
the coal is to be stored the buckets empty directly on the 
storage pile. 

The buckets are of the clam shell type, weighing eight 
tons and carrying five tons of coal; the moving equip- 


ment, hoist, cab, air compressor, etc., weigh approxi- 
mately fifty tons. Each hoist is equipped with two 150- 


h.p., three-phase, 440-volt, 25-cycle wound rotor motors. 
Both motors are geared together and used for opening 


and closing bucket and for hoisting. For raising and 
lowering the boom one 30-h.p. motor is used. For moving 
_the bridge along the dock one 75-h.p. motor in front, and 
two 40-h.p. motors in back are placed at the bottom of 
each leg. These bridges are guaranteed to make 50 


round trips per hour from the hold of the boat to the 


storage pile. When “breaking down” a boat one of these 


ated by air. 


bridges has made eighty trips and unloaded 400 tons of 
coal in one hour. 

The control system is direct current magnetic, actu- 
The direct current is furnished by small 
motor generator sets, and the air by small air compress- 
ors in each cab. 


Both pneumatic and dynamic braking are used. In 


dynamic braking direct current from the motor-gener- 
ator sets is connected to the armatures of the hoist mo- 


tors with the secondaries short-circuited through resist- 


ance. This type of braking is satisfactory but requires 


the use of a considerable amount of additional energy. 
The screening hoppers at the rear of the dock, shown in 


Fig. 2, empty the screenings on to the rear end of the 


storage pile, which is inconvenient, and some other 


Man Trolley. 


on the rear elevated stationary leg. Each hoist is 
equipped with one 225-h.p., three-phase, 25-cycle wound 
rotor motor for closing and hoisting the bucket, and two 
112-h.p. motors for racking. 

The control is alternating current magnetic, and has 
thus far operated with no trouble at all. The braking is 
friction operated by foot levers. 

The first type of man trolley equipment has been in 
use about two years and, while considerable trouble was 
experienced at first, the difficulties are being overcome 
and satisfactory results are now assured. 

The second type of man trolley equipment has been in 
operation only about six months so that definite conclu- 
sions as to its results cannot be drawn at this time. 
Summary of Coal Docks. 

A comparison of the different types is shown in the 
accompanying table. While a larger number of cable 
car bridges are in use, these bridges are of a smaller ca- 
pacity and not as much coal is handled by them. 

The kilowatt-hour figures per ton of coal are approxi- 
mate only, as these are liable to variation from time to 
time, due to the way the coal is handled. At times a 
larger proportion is screened than at others; also in case 
of fire in a coal pile it is necessary to dig out all the coal 
near the affected area, which increases the kilowatt-hour 
consumption materially. 

The friction type of brake is the most reliable and 
economical. Dynamic braking is more expensive to oper- 
ate but is satisfactory with trained operators. The oper- 
ators have also tried connecting the motors directly to 
the alternating current line and using regenerative brak- 
ing, but the drop of the bucket is too short to get satis- 
factory results. The alternating current magnetic con- 
trol gives the least trouble and is the simplest to operate 
and maintain. 

The load factor varies on the different types, partly on 
account of the different equipment and partly due to the 
methods of handling coal on the different docks. 

The 440-volt distribution is the most satisfactory from 
an operating standpoint for both the coal dock and cen- 
tral station. 

The copper for distribution is a little more expensive 
in the 440-volt distribution. The 13,000-volt distribu- 
tion, while cheaper in first cost, has given trouble due to 
coal dust and smoke and steam from the locomotives 
collecting on insulators and in wet weather causing flash 
overs. eet ed | 
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The above figures are for handling bituminous coal. 
Anthracite coal is hoisted from boats by the same equip- 
ment and is carried into sheds by means of conveyor, 
belts, etc., and so does not represent a radical departure 
from the usual conveyor systems. 

The curves in Figs. 4,5,6,7 and 8 were taken with a 
curve drawing wattmeter speeded up to give two inches 


End of Man Trolley Showing 
440 Volt Trolley. 


13,600 Volt Catenary, 


per minute. The highest point on these curves is liable 
to an error of from four to six per cent, due to over- 
shooting on the part of the pen, but they are sufficiently 
accurate to give comparative cycles of operation for the 
different types of equipment. 

In Figs. 4 and 8, the first type of cable-operated equip- 
ment and second type of man trolley equipment, the 
highest peak occurs while racking, while in the other 
types, as shown in Figs. 5, 6 and 7, the highest peak 
occurs while hoisting. The load factor is so low on the 
coal dock load that it is important to consider the peak, 
either when buying power or when generating it with the 
company’s own plants. The most advantageous design 
from an economical and operating standpoint would be to 
have the hoisting and racking peaks the same. 

In the above curves it will be noted that the extreme 
peaks are due to the acceleration of the motors and 
equipment and that the actual peak, once the machinery 
is in motion, is 50 to 60 per cent of the above figures. 

Motors for use on the above work should therefore be 
designed for a low accelerating current and high starting 
torque and be especially well braced, as the excessive vi- 
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supply, and with smaller equipment for loading, such as 
is provided at the dock using cable-operated equipment, 
the kilowatt-hour consumption per ton of coal, and also 
the peak, is materially reduced. 

One of the local coal companies operates two docks, 
cne equipped with direct-current motors driven from its 
own plant, the other operated by alternating-current mo- 
tors and purchased energy. The company expresses it- 
self as seeing no difference in operating between the two 
methods. 

In connection with its own direct-current plant it has 
a storage battery installed for taking care of the peaks. 
This year it became necessary to increase its power fa- 
cilities and the following conditions were considered: 

Synchronous converter using purchased energy. 

Induction motor generator set using purchased energy. 

Additional steam-driven units. 

Low pressure turbines using exhaust from present en- 
gines. 

Additional storage batteries. 


Fig. 3. Man Trolley Showing Bridge Unloading from Boats. 
The requirements were that the additional units must 


operate in parallel with the present steam driven units. 
The synchronous converter using purchased energy 


COMPARATIVE TABLE OF THE DIFFERENT TYPES. 


Types of No. rigs in| Inst. peak |Peak occurs! Kw-hr. per 
Equipment operation per while ton of coal) 
ton of coal 
Cable operated 3 119 Racking 1 09 
Cable operated 1 129 Hoisting 
Car system 9 90 Hoisting 1 38 
Man trolley No. 1 6 97 Hoisting 176 
Man trolley No. 2 3 85 Racking 1 50 


bration on these towers is very severe on all the ma- 
chinery. 

It would.be possible to design a dock with lower hoist- 
ing speeds, racking speeds, etc., which would handle the 
same amount of coal in a year and use current more 
economically, but it is necessary to unload large amounts 
of coal on short notice, as certain kinds of coal have a 
very limited movement to the lake ports and at other 

times, due to congestion on account of storms, etc., a 
large number of boats are at this port awaiting dispatch. 

During the winter months, when -coal is shipped out 
only, the loading facilities are able to take care of from 
two to four times the number of cars the railroads can 


Braking Control Distribution Yearly Yearly Lf. 
System System kw-hr. on inst. peak 
Friction A.C. magnetic 440 volts 980,000 8% 
Friction A.C. pneumatic 440 volts 71,424 44% 
Pneumatic D.C. pneumatic 13,000 volts 3,258,220 6% 
Friction A.C. magnetic 440 volts 1,200,000 NP ge 


was finally decided upon, principally on account of its 
low first cost and the guarantee by the manufacturer of 
satisfactory operation. This machine was installed last 
summer and has worked satisfactorily and is taking care 
of the peaks and relieving the engines and storage bat- 
teries from the resultant shocks, so that a decrease in 
maintenance cost has already been noticed. The syn- 
chronous converter is compound wound without inter- 
poles and is run with full series field. It is placed about 
150 ft. from the main switchboard and each side is con- 
nected to the main bus by two 1,000,000-cir. mil cables. 
By using one or both cables it is possible to have the con- 
verter take a smaller or larger amount of the total load. 
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_ Rates. 
The rates charged for coal dock service are as fol- 


lows: $1.00 per month for each kilowatt of the minimum 


rating of the load, or 


“reservation charge.” 
$.011 per kilowatt-hour for all power used up to 70 


_kw.-hr. for each kilowatt of rating of the load for the 
month for which charge is made. 


$.005 for all additional power used, or “consumption 


charges.” 
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The minimum rating of the load is the maximum rate 
at which power is used, as determined by curve-drawing 
meters, on the basis of the highest amount obtained from 
any of the following measurements: 

The maximum instantaneous peak less 60 per cent dis- 
count. 

The maximum one-minute peak less 50 per cent dis- 
count. 

The maximum three-minute peak less 33 1-3 per cent 
discount. 

The maximum five-minute peak less no discount. 

‘The minimum rating thus obtained is used until suc- 
ceeded by a greater peak and such increased minimum 
rating holds until a still greater peak is obtained, and so 
on during the life of the contract. 

A curve-drawing wattmeter is installed at each dock 
for obtaining the peak and watt-hour meter for obtaining 
the kilowatt hour consumption. 

In coal dock service, the highest peak obtained is the 
maximum instantaneous peak, less 60 per cent discount, 
and this peak is used in determining the “reservation 
charge” for this class of service. 

This method of charging gives a net kilowatt-hour rate 
varying according to the load factor, as shown in Fig. 10. 

It would naturally be assumed that with a peak method 
of charge some form of ponies equalizer would be in- 
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stalled at some of the docks. Owing to the sixty per 
cent discount from the maximum peak the installation of 
a flywheel does not offer sufficient saving to warrant the 
expenditure of a large sum of money for this purpose. 
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Operation from Central Station. 


The power station is equipped with 7,500-kw. gener- 
ators driven by 13,000-h.p. turbines under a head of 375 
ft. The turbines are fed by 7 ft. pipes, approximately 
5,000 ft. long, and a standpipe is located at the lower end 
of the pipe line to each pipe. Oil pressure governors 
and mechanically operated relief valves are installed. 

With all the coal docks in operation together with the 
other miscellaneous load, instantaneous load changes of 
5,000 kw. have been noted at the power station. With 
two units in operation no trouble is experienced with 
speed regulation, but with one unit only, the peaks cause 
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hunting of the governor and a resultant variation of fre- 
quency of 4 per cent either side of normal has been noted. 

The coal docks using the 13,000-volt catenary trolley 
have occasioned some trouble to the underground cable 
system and substation oil switches, due to short circuits. 
The resultant surge affects the entire distributing sys- 
tem owing to the sluggishness of the dock switch. 

For this reason all the coal docks with this type of dis- 
tribution have been placed on the same feeder and it is 
expected that the installation of a different type of oil 
switch with either a time limit relay or reactance in the 
trolley connections at each dock will entirely do away 
with this trouble. 

After three years of operation the use of alternating 
current for this class of service has proved commercially 
successful and it is safe to say that the majority of new 
installations at this point will be of this character. 


THE BATTERY TRUCK CRANE. 


A bulletin recently issued by the General Electric 
Company shows many examples of the application of 
this new and very useful device. This truck crane 
should find a wide application in and about Railroad 
shops and yards. The truck is extremely useful as a 
traction engine for hauling trailers containing freight. 
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Shop Series No. 12 


COLLINWOOD SHOPS OF THE LS. & M. 8. RAILWAY 
The principal shops of the Lake Shore and Michigan 
Southern Railway are located at Collinwood, Ohio, and 


were erected in 1902. They consist of nine large main 
buildings, an office building and a number of smaller 
buildings and sheds and a locomotive round-house. The 


LOCOMOTIVE MACHINE SHOP 


FJNLIO} 


STORE HOUSE 


YIAISNGYL 


PSOHS WehsSTY Los 


YISSNYYL 


=e H2v02 SStd 


Fig. 1. 


arrangement is both compact and logical, the power plant 
being in the center of the group, with the locomotive 
machine shop and blacksmith nearby. The main store- 
house is also near the center of the group and between 
the locomotive shop and the car shops. The two trans- 
fer tables are between the three car shops buildings, all 
of which are at right angles to the locomotive shop, and 
the wood working mill and new freight car repair shop 
are next north of the group. The new freight car re- 
pair shop is not labeled on the plan of the layout here- 
with, but is shown as a large building next to the wood 
working mill. 

Power House and Distribution System. 

The power plant is located in a brick building 85 ft. 
by 132 ft. which is divided into the usual two sections, 
boiler room and engine room, each occupying about one- 
half the building. In the boiler room are 8 Babcock and 
Wilcox water tube boilers of 300 h.p. each, all but one 
of which are equipped with chain grate stokers. Each 
pair of boilers is equipped with a 60-inch steel stack 150 
ft. high and has an ash pit below. All coal and ashes are 
handled by a conveyor, and a coal crusher is provided 
for breaking up the coal into sizes suitable for use with 
the stokers. 

The pumps are also located in the boiler room and ex- 
tension and comprise a Worthington 12 in. x 17 in. x 
3% in. x 15 in. compound hydraulic pump, providing a 
pressure of 1500 lbs. per sq. in., an accumulator therefor, 
two Underwriter’s fire pumps, each 8 in. x 10 in. x 12 in., 
and supplying 1000 gals. per minute each, two duplex 
boiler feed pumps, also a Cochrane feed water heater 
and receiver. 


In the engine room are two 400 kw., 240-volt, Crocke>- | 


Wheeler d. c. generators direct connected to 650 h.p. hor-. 


izontal cross compound Buckeye engines, one 300 kw.,. 
240-volt, Crocker-Wheeler dc. generator direct connected 
to a 500 h.p., vertical cross compound Buckeye enzine, | 
a motor generator set consisting of a 240-volt motor. 


coupled to a 40-kw., 500-volt dc. generator and a bal- 


ancing rotary transformer for multiple voltage system. | 
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The 500-volt generator is to supply current for the 3 
locomotives used in making up trains on the gravity in- 
cline. 

There are also two Franklin air compressors of 300 
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General Plan of Shop. 


h.p. each in the engine room, 31 in. and 20 in., 27 in. | 
and 161% in. x 24 in., driven by horizontal cross com-_ 
pound engines and delivering 1500 cu. ft. of air per min-— 


ute compressed to 100 lbs. per sq. in. There is also an 
air pump at the round house pumping into this same line. 


The crane in the engine room is a 15-ton Browning En- | 


gineering Co.’s electric crane with chain hoist. 


A feature of this engine room is the gravity oiling | 
system which was installed by the company’s own en- | 


gineers. This consists of a 200-gal. 
ft. above the floor, from which the oil is piped to every 
bearing. After passing through the bearings the oil is 
caught, separated, filtered and returned to the tank by 
compressed air periodically for further use. 

The distribution system is entirely under ground in 5 


tank mounted 30 | 


ft. tunnels running from the power plant to all of the | 
principal buildings, these tunnels also carrying the heat- | 
ing and air pipes and being very well lighted electrically. . 
All power is generated at 240 volts, excepting the small 


amount at 500 volts previously mentioned, and is continu- 
cus current. It is then transformed to multiple voltages 
for distribution and use through the shops. These volt- 
ages are 40, 80, 120, 160, 200, 240 volts and are used to 
vary the speeds of the motors by means of controllers 
which insert resistance in 12 steps between each change 
of voltage. In this way an enormous variation in speeds 
is obtained, although it is done at the expense of con- 
siderable complication in the controllers. It also de- 


ae 
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mands motors of sufficient size to deliver full load at the 


lowest voltage and speed in most cases. 
Locomotive Machine Shop. 

The locomotive machine shop occupies the largest 
building at this plant, it being 248 ft. by 530 ft. It is 
divided into three sections, respectively 6914, 100 and 
781% ft. wide, the center one of which is lower and con- 
tains the machine shops. These are arranged so that 
the heavy machinery is in the side next to the locomotive 
erecting shop and the light section next the boiler and 
tank shop. The roof of the 100 ft. central section is 
practically all skylight, which makes it a bright machine 
shop. The 24 pits in the erecting bay run at right an- 
gles to the main aisle and are each 38 ft. long, the tracks 
in the tank shop being also at right angle. All machine 
tools in this shop have individual motor drives except 
those in the tool and brass rooms. 
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repair shop is located to the north-east of the old build- 
ings and is 160 ft. wide by 500 ft. long, access being by 
means of 8 tracks running full length. Five truck tracks 
are also placed between the main tracks for convenience 
in handling material. 

The car machine shops are unusually well equipped, 
most of the machine tools having individual drives with 
a few small groups, such as drill presses, pipe machinery, 
grinders, etc. The lights in these shops are nearly all 100 
watt tungsten lamps with porcelain enameled steel re- 
flectors 18 in. in diameter, each lamp having its own 
pendant push button switch. There are 60 Cooper-Hew- 
itt mercury vapor lamps in the new freight car repair 
shops, not shown in list. 

Blacksmith Shop and Foundry. 

A large L-shaped building near the locomotive shop 

contains both the smith shop and brass foundry. This 


Fig. 2. 

In the machinery bay, over the heavy tools, is a 714 ton 
Niles crane of 47 ft. span located 17 ft., 3 in., clear, 
above floor with three Crocker-Wheeler motors on the 
trolleys. These are arranged as follows: 20 h.p. bridge, 
26 h.p. hoist and 214 h.p. cross travel. Over the erect- 
ing bay there are two Niles cranes, one of 100 tons ca- 
pacity and 65 ft., 6 in. span located 37 ft. above floor 
and one of 10 tons capacity and 63 ft. span 25 ft. above 
floor. The 100 ton crane has the following Crocker- 
Wheeler motors: Two trolleys 45 h.p. each, bridge 45 
h.p., and two cross traversing 10 h.p. each. The 10 ton 
crane has three motors; also, 20 h.p. bridge, 20 h.p. hoist 
and 2% h.p. trolley. In the boiler and tank shop section 
there is a 30-ton Niles crane of 74 ft., 6 in. span with 
five motors. It is, located 32 ft., 9 in. in the clear above 
the floor, and the motors are of the following sizes: 
Two trolleys 214 h.p. each, bridge 30 h.p. and two hoists 
20 h..p. each. All of the cranes in this building are 
equipped with General Electric Co.’s controllers. 

In addition to the main overhead cranes there are sev- 
eral smaller cranes around the shop, both electric and air 
operated. A group of five lathes and a planer are served 
by a 1-ton electric crane containing two 3-h.p. and one 
114-h.p. motor, and a similar crane serves the connecting 
tod assembling floor. Numerous air operated gib cranes 
are also used here. A complete list of the motors and 
machine tools is given herewith. 

Freight and Passenger Car Shops. 

The three older car shops are all 336 ft. long with 
widths of 160 ft. for the passenger coach paint shop, 110 
ft. for passenger coach repair shop and 125 ft. for the 
old freight car repair shop. Two 70 ft. transfer tables 
tun between these three buildings. The new freight car 


Interior of Locomotive Machine Shop. 

building is 85 ft. wide in both wings and is 320 ft. long 
one way by 265 ft. long the other way. The brass foun- 
dry is at the end of the long wing and is 40 ft. by 84 ft. 


inside and contains five furnaces. The bolt shop is next, 
separated by a brick wall, and is 38 ft. by 84 ft. inside. 
Another brick wall separates this from the main smith 
shop, and just next to this wall is located the spring shop. 

The steam hammers occupy the entire remaining por- 
tion of this wing and are arranged in two rows with the 
furnaces at the end of the room. The other wing is 
given over to the balance of the tools and equipment. A 
wide skylight runs nearly full length of the shop with 
louvre ventilator along the center. 

Extending beyond the northerly end of the short wing 
of the blacksmith shop is a storage platform 85 ft. wide 
by 300 ft. long, of which the outer 140 ft. are devoted 
to wheel storage. A single track runs full length down 
the center with spur tracks cross wise at the end for 
wheels. The iron rack and platform are placed in the 
angle of the L and are very conveniently accessible. 
The scrap platform, 35 ft. by 445 ft., is also placed next 
to the smith shop near the iron rack. 


Wood Working Mill. 

A building 70 ft. wide by 300 ft. long, placed between 
the new freight car shop and the blacksmith shop, con- 
tains the wood mill. All of the wood working machines 
here have individual motors drives, the motors ranging 
in size from 5 h.p. to 60 h.p. There are shaving fan 
exhausters here ranging from 35in. to 70 in. and driven 
by motors of from 10 h.p. to 60 h.p. in capacity. The 
two hollow chisel mortisers each contain two motors, one 
15 h.p. and one 5 h.p., all other tools having single motors. 
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Round House and Stores. 

The round house or locomitive terminal is at the 
southerly end of the yards and contains 35 stalls. A 
small but well equipped machine shop adjoins this round 
house in a building 58 ft. wide by 173 ft. long and is 
invaluable for making light or running repairs. The 
auxiliary adjuncts are in duplicate, these comprising two 
coal chutes, two sand bins, two long ash pits and two 
short ash pits, the latter being equipped with pneumatic 
ash handling devices. 

The power circuit to the round house is placed under- 
ground and is fireproof and in duplicate, that to the turn 
table being also in duplicate to insure getting locomotives 
out in case of fire. Most of the tools in this machine 
shop are driven as one group by a 25 h.p. motor with a 
single 10 h.p. motor on the 36 in.-60 in. extension gap 
lathe and a 20h.p. motor on the turn table. Lighting is 
by A-B regenerative flame arcs. 

The general storehouse is 60 ft. by 302 ft. and stands 
between the locomotive shop and the car shops, where 
it is most convenient of access. It is two stories high 
and entirely surrounded by a platform, a portion of 
which is used for castings storage. The most note- 
worthy feature of this storehouse is the great care taken 
to have everything neatly and conveniently arranged, 
bins being provided for all small parts and the balance 
being placed in carefully arranged piles. Ample aisle 
space for trucking is allowed and a large number of arc 
lamps and 100 watt tungstens are hung for light. 

Yards and Lighting. 

In general, the yards are well laid out for convenience 
in handling material and all buildings are served by one 
or more tracks of standard gauge, connecting with the 
main system. A turntable is located just outside the 
locomotive machine shop for convenience in reversing 
locomotives and several small turntables are placed at 
junction points within the buildings for turning trucks. 
The general material yard is large and is floored with 
wood for ease in trucking and to protect the lumber and 
other material from dirt. 

The dry kiln and the lumber shed are placed near the 
wood working mill and car shops, the dry lumber shed 
being 45 ft. wide by 300 ft. long with a track down the 
center. Three electric locomotives operate in the yards, 
each being equipped with a 25h.p. motor. There are a 
total of 23 motors scattered about the yards and small 
buildings aggregating 420 h.p. in adition to a 334 kw. 
lifting magnet. 

The two yard cranes are of 20 tons capacity each, one 
being equipped with five motors as follows: Two 2% h.p., 
two 21 h.p. and one 42 h.p., and the other also having 
5 motors as follows: Two of 3 h.p., two of 30 h.p. and 
one of 35 h.p. Provision is also made for a yard crane 
of about 115 ft. span over the storage yard along the 
center of the main group of buildings. The transfer 
tables are each equipped with a 25 h.p. motor and the 
turntable back of the big shop has a 20 h.p. motor. 

The shop lighting has been largely by means of en- 
closed arc lamps, mostly Ft. Wayne and A-B regenera- 
tive flame arc lamps, but the present tendency is to use 
tungsten lamps of high wattage, singly and in clusters. 
T he accompanying table gives a summary of the light- 
ing, but certain features are worthy of special mention. 
For instance, flaming arc lamps have been placed 25 
{t. above the floor in the shops, with other arc lamps 
15 ft. high. This gives excellent results. A small plat- 
form runs full length of the locomotive machine shop 
up in the roof trusses for convenience in trimming and 
& A-B regenerative flame arc Jamps in deep reflectors 
are placed 50 ft. above the floor in the locomotive erect- 
ing shop and give fine lighting effect. 
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Miscellaneous. 


| 
| 


A feature not usually found in railway shops is the 
sewage disposal plant. This is located west of the loco- | 


motive machine shop and was made necessary by local 
The office building is at the southerly side _ 


conditions. 


of the main group of buildings and contains the offices | 


of the principal shop officials. 
The yards are lighted by arc lamps placed at frequent 
intervals along the walls of the buildings and on poles, 


and fire hydrants are freely scattered throughout the — 


yards. All motors for group drives are mounted on the 


bottom chords of the floor trusses with a permanent iron © 


ladder to each motor. This is a very good but unusual 


arrangement and should prove very valuabie to others — 


who may adopt it. 

The buildings are heated by hot air supplied over 
steam coils and forced in by engine driven Buffalo blow- 
ers. These are placed as follows:—two of 25 h.p. each 
in locomotive machine shop, one in paint shop, one in 
forge shop, one in car machine shop and one in the store- 
house. The freight car repair shop also contains a 
vacuum heating system. 

Tunnels for distributing power in various forms, 
whether electric, steam, compressed air or water under 
high pressure are becoming more common in railway 
shops, and soon justify the first cost by the saving in 
operating expense. These shops are so equipped and the 
tunnels are lighted with incandescent lamps throughout. 


This makes it unnecessary for the maintenance men to _ 


bother with lanterns and allows frequent and easy in- 
spection, which means that it is more likely to be done. 

In conclusion, the writer desires to extend his sincere 
thanks to Mr. H. C. Meloy, Chief Electrican of the L. S. 
& M.S. Ry. for his hearty co-operation and assistance 
in getting together the material for this article. 


SHOP LIGHTING. 


Incandescent Lamps 
Are Number Tungsten Extension 


Building Lamp 16 C.P. No. Watts Receptacles 
storehouse s. ohn ee 16 90 
Powers Houserite oo eee 10. 196 
Offices Bldg ce ser <) 64 60 60 
Transtersliouse ype 24 46 
Ice "houses ae eae 8 20 
Brass Poundry iene 6 28 
Bolte SiO pee. rer mec 6 
crap selatioriis a ei 8 
Blacksmith Shop ...... 12 16 20 100 
Old sGate Shop... anae 179 20 ae 
New. Caraonop 1. sane. 68 30 100 
Wood Working Mill.... 12 48 
Tank and (GabsShop es .4 oe allo 
Sufhas Room, ear woe ae + 
Upholstering Room .... 13 3:60 
Trimming Room ...... 5) 2150 
Varnishing Room ...... 20: 60 
Paint eohopars site 40 58 230 
Coach wobopim-. se /anee ESSN A WAS) 
TTECke SRO aes e- 28 
Tim Der gaya Seesit ee, hare 6 
Gravity al racks maven ata SOs 
Roundhouse see sec ae 53 140 
Nottingham Shop ...... 6 40 
Roundhouse Mach. Shop 6 
Lan ROD ai yhoo ae 10 
Air Brake Room....... 9 150 
Locomotive Shop ey... 22S 251 
Caboosesohopeteas sane os 
At sO COM aie: 64 
Rip gl tacks nay sat eae 36 
BoillersShop sae 6 20 48 
Laboratory. <sniea eee 20 “5 284 LO) 
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List of Tools and Motors 
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Description of Tool Operated. ds be t, 

NREL 209 52 cc 8 Seen oc die asthe beers SyF oe ace oS 7A 
| 84” Quartering IMaCHINIG 1. Ws ance) Gos eaee dat latter ors 5 
SE I ee ee 5 
Meeeeroring and Turning Mill..............:.....-. 15 
RemeeoeV heel Boretic i. cc. cy. knee swede wines ve 10 

eeeecwe xtension: Gap Lathe... 0... 25 eke se 7 
Meme nee! Press, 300 tons... 6. cee cee ew enw ee es 10 
SEM SLO oe e's s)8is at's occa eimlgeSw a « 10 
Ge eo ahs el RG ge oad Shdeiarw ih wis 2 10 


e a 
HA 
5 mai ta: 


Fig. 3. Large Engine Wheel Lathe. 

DR VLE sie rie retin sais oes Saas wee o's 7\% 
IS GIES Ua SO ooo cre 15 
meeeengine= Lathe 6). + yun tee 20. 7 ee re 7% 
Reyne aise viiling MaChiNe aj... + gee se ee ee 20 
ee OAT CE es te Fra ail owe skiges sina os bs 10 
mane rode borings Machine, ... 2.625 e.-6 ck ets 71%, 
NO, 3. Vert. Spindle Milling Machine............. 10 
Semester iain Milling Machine. (0.00.0. 48. 0000... 15 
SERS) Se gaeltieaar, a Oe aes On ne a 4.7 
ee eR EE OCU Fr cp een ea com be ene’ wih 4 Rae e's 10 
meee hurret Lathe (See also Motor No. 273)... ..... 10 
RES TL OOR NE LILO 0) ec teal ies wie alia: av a viel wh 71% 
he thn oe. iter cla gene vais, Sens OPA 20 
EE CCM a Bi: Bas SG els ye hee ee ne 20 
Meradiaie til. , 2... Peer an crate ak hoe 5 
ea eT oy ie hale ies Selb ete ore dE 2 ee 10 
00° Horiz. Boring & Milling Machine............ > 
METI CRAG iy 2. ae fates walt ea LR 10 
100” Boring Mill (See also Motor No. 46)........ 35 
TERESA Ene 7, 
REIT ETCSS. > ast. oocriestiace cioielerae ae ee ea wR 7 
RSE S11 ES ee ee 
EES UERYS 0 7s Ct gr) era 7\% 
RCC A ey es ue cw oe Rae ee ene 15 
MB TeRtOn Lesh inlet. nae res ad cates ci ey tas £4 10 
Re Behe Seitiy: ech edits Soe ak 15 
Sortable Valve Setting Machine................55 3 
100” Boring Mill (See also Motor No. 37)........ 5 
BNET SCS TiDOet Coens a... ss ds Aah aw Side 35 
emmmemniery Grinder. 2. occ eee Muah bes ew nate gs ot 
TERE RD 5. gf Ete as Spa Soe Ne ene ge is 
GSS PO) LE TE i eed ee 10 
Meee Sige, Planer: 2... de aages Bees. es eA 15 
SE CR! nile haa ts 9 wh SR a, abate es a we 7% 
Description of Tool Overated Her: 
Mummevine Wheel. Lathes.2).. . nsesieles 2 ga-ay BS 
BEATE NISCD 5. ok Lae ev eictin es elavee > 2 P08 15 
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No. 3 Flolleklex®Turretiathes. + seeen eee ae 15 
ecillatingssuttace, Grinder. asses nate et 71%, 
Som otandarth Drill -bress..2 6) feet ee 7% 


Se Driving Wheel.lathe,..2- <5 4 en oe oe pes 
24" Back Geared Crank Shaper 
No. 5 Vertical Drill Press 
16x60’ Bed Engine Lathe 
16’x6’ Bed Engine Lathe 
21"x10" Bed Engine Lathe 
21°x10° Bed Engine Lathe 
21"x10' Bed Engine Lathe 
No. 2 Plain Milling Machine 
Grindstone 

Buffing Wheel 

Polishing Machine 

Link Pin Grinding Machine 


see Morines athena. wale t8 cit ee eee es 10 

ede: SHA DCT MeN eave acute ae ae aefere oe ean Ronee 25 

ovist’ Drill’ Grinderse). .0.ne pend oe eee is 

ive. 2. Cabinet. Lurret: eather 2c eee ee BS 

ioe 2. Cabinets Lathes, seat aaa rena ee ees 35 

Pitt SLO A aie ke oe ches to ee et ee Te 20 

Foe, Radial rill 2 ee aay eh eee ne rene ane ee. 5 

oer; CONC TANG Geir Ber oy cae eee tr ees eae eS 20 

sn Nem areas Reo en gee Mia od gE PR oe SP oh 20 

Np BS ART ee a eniad Sk ae nye OTN aN Ftd 2, 

Maton 2G tance. sips ete ine st a mn ee ay eae 3 
SRM anger pen pee ti PR aA Set Abs OT: ON a 3 

ME ert at ae ee Mere enh? oe. Sr Gah 125 

1 Bese Ohara Vote: Pathe okra! Mer wor ck hed eden a Sate 3 
sire PARES Brae Ot chk aR site eR OnE: 3 
BAER A IEE RL, ye EOS Boe ene A ae 

Doge EH inecva Car inden. oe. en eee a ee cee eee 3 

24” Turret Lathe (See also Motor No. 29)........ 0% 

(ities (GAT) HEAT sv fo eeadeg oe) eth aa 10 

Hee Crap SP unchiy i. ote terseta cee Cee ane aoe 10 

BOs Vietlicaly Lathew. amet, geet pee ee een ee Fee 

Gg Radial’ Delle cae see sy ce et ae 10 

No. 4 Universal Miller 

2 spdl.. Sensitive Drill 

20” Back Geared Crank Shaper 

37” Boring Mill 

32” Standard Drill Press 

Seat Grinder 

16” Engine Lathe 

16” Engine Lathe 

24” Engine Lathe 

24” Engine Lathe 

3” Pipe Cutting Machine 

6” Pipe Threading Machine 

No. 2 Cabinet Turret: Lathe — 

Werner y) Grinder trata. tc sore ee ee wee ee 15 
LOCOMOTIVE ERECTING SHOP. 

Description of Tool Operated. H.P. 
Portable Valvessetting Machine... ae wa fat a. 3 
Lem Emery, Grinders. ..2. sacra. See ete Sa 
Tome rmeryaGHinders .n.5 mere ees wi eet, 3.1 
Psa inerys Grinder. +. way. 4 ae ey een ee 3.1 
Deas einer yo GUinder en 3 in oe ae pene eee een > 
Spine) estine® Vac hinewssa. Gn eee tee G25 
PORE INORG GE XUAtSL ET Aram etre ee pee 25 
Portable Valve Setting Machine.................. 3 
IPeuOWsriex:. Lurrets lathe) caer eeee al ne ne 5 
PortableslS 2 Mogines Laine santana iran aoe ok 5 
Potablégzespdl.. Positives tiliap ator oes a ot OY 
£OG tort Crane ce ci.ctmicee cee ape en ies Nae oa 45 
PENS TON Gr anieten oc .e met ange ee) MRC tN uggs 45 
LOD A tOriy Crane hoes 2. 27min wae eters elie Gay. ae. 2 45 
DCP LOTY AS ra MCh ake Ac: he Wee SUEDE Ae ie Birnie Sd es 10 
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10. fon “Cranes: (01s. nr te, ee een peaeneee 0 ae eos Foote ae a ah 
eee ee Sarit Se eee LB O. OWED Ny crt Sarangi ees 5 
Wen e ere Te Pitre ose: . BE 281 No. 3 Positive Pressure Blower 10 CCM 850: 
Lageing Pulverizer) .s.... 05. Coniepew tte od alanis 5 LOCOMOTIVE SHOP LABORATORY. 
ae Motor for Crane No. 552 Spe ET enh a 45 Ce Description of Tool Operated. . RP Re 
Anetta terre cere oe oY games ROL UCU Siva PS TM ca 
Flue?Cutter tek. oe eee eee 10 ibratory = (oes ane oe oe eee Zz 
No. 4°36" Throat’Sheary? aera eee 5 @ SO A  e eeeee 10 825 
No. 2. Positive Pressure Blower. 3.5... 2 seme 35 207 No. 2 Power Hack Saw 
6 Straight Roll ey vac. ee ose re ee ee 10 1011 12”x5’ Engine Lathe 
No.-4 36> Throat Purch ..0 cassie ee ee 3 1023 1000 lb. Testing Machine 
No. 2. Plate: Bending: Rolls. 2732s. wee ee 10 1030 24” Shaper 
Rotary Bevel Shear... 0.0. 00) sae meee eae 10 1132 Horizontal Drill 
No.2! Shears48" hroate hi 4.¢. ph eet eae 5 1133 Crusher ; 
No, 2) Punch; 48: “Throat. en ee ee 5 1134 Emery Grinder 
A-spdl. (Multiple Drillagae 2. om citer ee “ CAR MACHINE SHOP. 
T Description cf Tool Operated. BS ee) 
1 Bee Rolls nn ly 20 Drill Press. © 6 ye 6.5 
i val Gall ie oe ee ea 15 42” Engine Lathe...........4¢+++0.5 «= ele 
Q” eet Yo so Dirac h tee as a ee 24" Back Geared’ Crank Shaper. .2.. Gg 7% 
Pe name Tuneh oe aay eae a 24” Engine Lathes. ...,-.++<-c: /-h; nnn 5 
Blues Guten (Sawiaae en ae ee 714, Double Head Axle Lathe........../ 72g 15 
Nowe? (Positive heseureL blower ene ... 7% Double Head Axle Lathe...............+....... 15 
36” Throat Multiple Punch,.........0.s0s..a0se) 717, Double Head Axle Lathe...........)72aeeee 15 
30-ton. Crane ee ee eee 20 Driving Axle Lathe... ........ 554.59 10 
ee 20 No. 2 Double Car Wheel Press... 222 eee 
emmrnnn Gri le WE Re 10 
nem MEET ne 10 
NR tes Fh EE Bee: Fir yp yc rege pa, Ne ee whee Borer... .........0ee 10 
fer hie le ee bd onde 35 o. 2 Car Wheel Borer... .. . 0... ou ee 15 
Taipei G1, abt nie aR 40” Car Wheel Lathe....,..-..-.:- 1. 15 
Description cf Tool Operated. ree: ‘ Punch and Shear 24 Throat PEO oo oS Bo aS 7%, 
Nor2 Positive: Pressure Dowel se: on aeewrese ne 15 74" Throat Horizontal Punch, 2). sede 5 
No2< Blower fn 0g oy ene ae re ee ee 10 No. 2-A Cold Saw.-......cceccsss 5 
Moulding Machine’) oye aetiegs he rele orc renee 6.5 No. 5-B Plain Horiz. Milling Machine... eee 714 
Nor4 Plain Milling Machine? i, ep. sete. ee 10 16”x8’ Engine Lathe 
Volime’ Blower 2200 Vows ee ee 5 Pipe Cutting Machine 
6-Spindle Drillieres Ae eee ee ee 15 es Pipe Threading Machine 
No. loBrasssCinder, Mitte. ee eee eee 10 1-spdl. Sensitive Drill 
34° “Spur “Geared” Tumbling: Barrels ee ae rin ON TN 5 
BIG Wert oven. dist oe coc es ee pe ee 15) Single Column Borer 
LOCOMOTIVE SMITH SHOP & BOLT ROOM. No. 4 Comb. Rip and Cross Cut Saw 
ae Description of Tool Operated. Bees Type. R.P:M. $= + wwe we 0 0.6 0 6 Wo 10 \6 6 @ © © \o [0 14:15 ve cee e) Kelpel aan een 10 
147 Zo oix Spindle Nutclappers.:ace CME 7/9 * 302 DrllsPress 
237 2” Triple Head Bolt Cutter 30” Drill Press 
238 LA" Triple Head Bolt Cutter 30” Drill Press 
239 1” Quad. Head Bolt Cutter 30” Drill Press 
240 1%" Quad. Head Bolt Cutter 30” Drill Press 
241 6 spdi. Nut Tapper CRO OUE TE CRE re 15 
242 6 spdl. Nut Tapper Locomotive Frame Slotter 
243 116" Quad. Head Bolt Cutter Drill Grinder 
2/20 Compacts Eammen sem 7%, CCM 875 _ Water Tool Grinder 
86 Combined Punch and Sheart.. 10 CCM 825 = © Gish eee 1s teu oe ce 7 
8/724" Bar Shear) Sen eee ee 15 CCM 800 51” Boring Mill sa dee ce ts de eu ew ss 6 15 el 15 
68 No. -8 Bulldézer. oe gee. oe 20 CCM, _.750 18" Emery Grinder. .;.......,.... 0.082 en e 
29) No. 7 Pressure Blower. 27... 15 CM) 800 42”*Pond Truck Wheel Lathe ....... 72. eee 
O72 NG2 6 Bulldozetawrg sec ere 20 COCUMI RII / 7 ES on (AMINES Ta set, ree Rage ee 6a a0 40 
1204 Ajax Forging Machine....... 15 CCM 800.22") 0 1 oss). pus ous, cutvemseds manasa cet err 2 
065232" Bolt Headen saw en SBS Sat, GM 800° Driving Axle Lathe...) ¢).n sels 2% 
287 No. 11 Volume Blower...... 35 CM 700 CAR CLEANING DEPARTMENT. 
288 110” Steel Plate Exhauster... 25 GM 750 Prue Can ae eee ae 
7Aea* bar Shear) ee LO RCI S50 ohare br ca oan 
L040 Grinder Cin: sxcct eee ee pee oat CMa 750 oe ee : 
232 114” Bolt Header............ 20s NON MEN) 7 5: ec eae eaeame 
283 No. 1 Positive Pressure Blower 914 CM™1100 999 oo. toto t cee ete 20 
199 Combined Punch and Shear... 15. CM — 800 peseription of too: GAR,CABINET SHOP. ae 
40 No. 5 Forging Machine...... 35 CCM: 700 4-spdl. Horizontal Boring Machine.............: 15 
279° 50.1b; Compact Hammer. 2.2: 5 CCM_ 1000 7A" Sur facer..). 355 a. seks so ee 50 
278 200 Ib. Compact Hammer..... 792 SOUM E875 | Exhaust Steam, Fan <2... 12.0, eee 3 
246° 20071b.* Compact* Hammer 7... ae 9 ACM Mre75™ Oliver Jointer™ ©). fee ee 0% 
275 200 Ib. Compact Hammer:...% 7A COME 950 | Jointer ra. dade eee eee ee eee 034 
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Description of Tool Operated. 
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BAe WIDER EP LANCe hss oe en oa cp eee nies o> 45 
OURAN SE Were ade fas aia < Goal os vat oa sical a * ls 20 
GEG 2S Ore a ee ora 15 
No, 27—6 Roll 4 Hd. Planer and Matcher......... 45 
BME PLIILG, CotiteCie nia We G's 8 a 82s ee ee Se eee ee 15 
OTRO MIBSL, DROTUISET Fe a ge vo nse oe bales oe fe ; 
er cho Re, PERE cola + 6 ons 5 
RPE CECE SA Wenge cos och eR a ten is Be Siew Ole, nse fa ee Ue 
et s27—oepule boring. Machine..4 %0% «nas «0 =o 20 
Pe  DeHtetete ye) ee bk. sig owle 0 PR aan ghee 7% 
rare fee a5 4, Vy wc, oi cia eae TI als ie Wi one 7% 
RE Olt ee IDSA W oie isc iio cages oic-o yn ieee teh %m abe 20 
No. 7 Hollow Chisel Mortiser and Borer...:....... x ‘ 
18 en ai eect ber eae 1 
sn ick 9 ek RS cable TRO ea ogee ie 5 
e-sod!. Vertical Boring Machine......,3.....-...- 10 
CORIO 2 2.9) 3G Re een ee rao ar yar en ar 15 
PSMA mm a'r" ero ag ale ey vin bt 0 45 
Biron ertical Cit-Olf SAW 2. siecle see che te es 20 
aera aw iC OCAIL-O 1 SAW. ails os cae ths sip ee. ss oe ee 10 
Pema CE CALE LENONEE ia 27.0 ai bs on Se ewe sw ae ® 15 
LAr air kg ses ae Se Eye oe lee a 45 
Automatic Saw ...... ke Het eh it EAE Ook OT en {5 
SP ieromaunle-tiead shaper. <2 sh 20s hese fe ee oe 6.5 
OEE ees 6 Oe ois al yok gig ae leyn Foe ahs 20 
1 TATE SIAC TSS SN aaa Se a a ae er Ga 13 
OST SS EGS 10 
ieee ee Vv UG. Gar Grainets  s5 043 ye else 15 
Pier anites Mamet XMANStCD? aloo esky ck ate oe 60 
Peay Uler at eOxNauster. 6 act asa sys based 35 
PSY ME AN ee RAISED scales Sok ope es 15 
Pope onavine Pan Eexhayster. cite. cB yest tbs eas. 10 
#5 ohaving Pan Pxtiattsters.-....227-.2.i55.560> 20 
a eaodaving Hanviexhaiister 4. ¢24¢2 022 ese. 225 
Pe NV OGUPUALNG@ sa. gious se ean steer deat fictien 7% 
WMutomatic Knife: Grinder. .<5. 2227 .47722..7-77.- 7 
Ben CG Benue sar Mm Nae aie fie 5 a he tale 13 
io.) Universal-oriz, Tenoner..... 0... .6.00s.- 15 
CAR UPHOLSTERING DEPARTMENT. 

Tool No. Description of Tool Operated. HP. 
1137 Sewing Machine 
1138 Sewing Machine 

cg Lh Rats ae ces ie em ae a ae 114 
COACH DEPARTMENT. 

Tool No. Description of Tool Operated. HS fe Se 

491 Double Head Buffing Wheel 

490 Double Head Buffing Wheel 

489 Double Head Buffing Wheel 

488 Doublt Head Buffing Wheel . 

Nr hs eels wish oF ges Me 10. 
WSL ETUC. (di det ee A eS by 
BUFFING ROOM CAR DEPARTMENT. 

Description of Tool Operated. Ete: 
mone Nickel. Platine’ Machine? . 0. d..0...0 «sass 6% 
Permemivicncle rating Machine. . vec... 5+ - 400Kw. 
Sem IA IU EOXTIAUISE FAM fe essed cds» cea sales a e's’ s > 014 
Sermo el XNAUSE Fae 2 «tn ie xls ob cues ese 01% 

CAR PAINT SHOP. 

Tool No. Description of Tool Operated. (shise 
Pasmetauce Moulding Saw tsiad. tot lee cine: OY 
SEE“ EVE GM NS ot Earn 5 

CAR TRUCK SHOP. 

Tool No. Description of Tool Operated. FP, 
OO gS 7 ie a a | eee ere eae 014 
FREIGHT REPAIR SHOP. 

Description of Tool Operated. ries 
out-of Saw. ...%..- Meee Tee, ARP ay Behe a's taka 10 
Vacuum Pump 
Vacuum Pump 

Apes A A PCE EOE Ae PRR ER 7\A 

Group of Bench Buffing Wheels and Angle Cock 

iminders in Air Brake Room. +... owes «vic 4 mS 
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GENERAL STORE HOUSE. 
a Description of Tool Operated. Maca E 
ADOT: CUAL LO ft. sae. Barus aa ee eeteaores Bia 3k bee ere 14 


COLLINWOOD TELEPHONE EXCHANGE. Be 


Description of Tool Operated. 
melephomesGircit int ap) ean eee wees wee 
Datteryy, Kineitio (CAEcuien Gens a werent ee see 3 14Kw. 


Charginou batteries raw ke elie ne sia eR to ates es 6% 
ENGINE HOUSE. 

Description of Tool Operated. HP 
16”x6’ Bed Engine Lathe 
200 Ib. Compact Hammer 
21%4"x18" Emery Grinder 
a Drill Press e 
50” Drilling Machine 
114” Single Head Bolt Cutter 
24" Shaper 
32”x32”x10' Planer 
16”x8’ Bed Engine Lathe 
24"x14" Bed Engine Lathe 
Driving Axle Lathe 
24"x14 Bed Engine Lathe 
30”” Blower 

Te carrot earaerny anor Ae Oe APNE Ce Ta ee 25 
SO Ol) aE xfeitsiOne Crap) loa th@emere nae ee ee 10 
unter blemetma ea Pew tesa mre eee se es 20 
POWER HOUSE. 

Description of Tool Operated. pees 
40 K. W. Generator (See No. 261 below)...... a5 
Dalancing* Transformers sto has ont) esate. 27Kw. 
Balancingm pranstormet cme ho aurea ss - 27Kw- 
Balancing liransformerce teens ene 8 27Kw. 
Cross Compound Steam Engine. i=. O.ct4 0... . 400Kw. 
Cross Compound Steatelneine oe 400Kw. 
erticalinoine: tag Patan Sees see: 300K w 
inky Betty © Otiveyor west. 2 eect ons Seeeerae 10 
oals terusher./ same ete oe eres nae cee: 20 
on 1) PB. Motor’ (See, No. 206 above) 4: so) lee... 40Kw. 


SHOP YARDS & MISCELLANEOUS PLACES. 


Description of Tool Operated. 


HP. 
Scrapcoheareon Scrapebiockws.c eis sae 10 
30” Portable Swing Saw, in Wood Yard...... 20 
levator iin Stores OUses pote eee te 
ator: Caren. e559 Stren eo ee See oe ee 25 
AEM Beran ee cars Wet ay tile, Fee hg Ae Z 
Motor: CareNa- 25007. ses eer ener ier cs eee: 25 
SPR NS ety ROE Ria tare dit ats 2 
Motor, CarcNoe 558s. see oe eek ee 25 
Fx Oecd pen Pon eee tA Ie Rene ee 2 
Tee. Crtisher ten tees oe re ee re ese ee 25 
DO CCOtL © Vat eC radar mere Un tae ne ec eee ae teres : 
gies eee Pe te Na ei eR Ree eer ee PAS 
a RR ew 1, Aalto (AUN Rive Ar 2 
Shan Sidi etis Cte ae aac kad ote ree Ze 
PRES ghee tae A a Se) OB a ay Ae NS SER Pe 42 
EO PILES Ptah h See MO eee ES OLS 21 
Scuratable tGrmiback<sohOts.n oer ae we tees 20 
DO tOtia Vari Ceranet «ence yseartiay Ate cae aa. hs 35 
eR Aah cats ae ite, PORE Ace aera ores 30 
eT Mere ee eee OG Alex vt 30 
ee RO, ee ae Mie SRE Frees age a 3 
He RMN ered St OE Te hy de ac URS 3 
eranstetyLablean Onl een a le ee ae ee ee 25 
peranisTet ba DiGAIN Outi eae etaa ne haath oc es 25 
TASS BY Fates epeeey Pe ate ok oe, oh Cogs eee See 334 Kw. 


AMPERE HOUR METERS. 

The Sangamo Electric Company, of Springfield, III., 
have just issued their Bulletin No. 19, describing am- 
pere hour meters for use on vehicle battery charging 
service. Complete wiring diagrams for well-known 
types of vehicles are shown. 
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Lesson No. IV. 


The Lead Storage Battery 
Discharge. (Continued ) 

Batteries are usually rated on what is known as the 
8 hour basis, and 40 amperes, then, is the normal dis- 
charge rate of the 320 ampere hour battery. If the 
battery is a 280 ampere hour capacity the normal current 
will be 14 of 280 or 35 amperes; and 240 ampere hour 
battery 30 amperes, etc. By speaking of an ampere hour 
we mean one ampere flowing for one hour, 10 ampere 
hours, 1 ampere for 10 hours, 10 amperes for 1 hour or 
5 amperes for 2 hours, etc. 

The size of every battery should be given on a card 
placed in the locker of a car on which it is located. If 
the battery is completely discharged it will be necessary 
to charge it at the normal rate for more than 8 hours 
to bring it back to full capacity, this excessive charge 
being necessary to make up for battery losses, leakage, 
etc. 

Battery should never be discharged below 1.75 volts 
per cell. This is equal to 28 volts for 16 cells (32 volt 
system), 56 volts for 32 cells (64 volt system) and 94 
volts for 54 cells (110 volt system). At this point the 
battery capacity is practically gone and if the battery is 
allowed to discharge below this point, it will be very apt 
to sulphate the plates. 

Every car should be inspected for battery voltage on 
entering the yard, but the battery voltage alone means 
absolutely nothing unless you have all lights in the car 
turned on for at least one minute before you take the 
reading of battery voltage. The voltage should then be 
taken right at the battery terminals themselves so that 
an error of line loss up to the switch board will be 
eliminated. 

Don’t make the mistake of reading battery voltage on 
open circuit or with a low current flowing. Even a bat- 
tery completely discharged may give a comparatively 
high voltage on open circuit. 


Overcharge. 

It is good for all batteries to have an overcharge of an 
hour every month or so, as this breaks up any white 
sulphate formed in the plates more effectively than an 
ordinary charge would. To give this monthly overcharge, 
the normal charge should be continued at the normal 8 
hour rate until you get three consecutive half hour voltage 
readings of the same value, but be careful the battery 
doesn‘t overheat. 


Automatic Control of Overcharge. 

There are many devices such as stop charge relays used 
in connection with axle lighting systems, which, when 
the battery voltage reaches a certain value, will operate 
to stop the charging or reduce the charging current to a 
low value, giving what is known as the, “Taper charge.” 
These, while they may operate for a time very satis- 
factorily must be carefully watched. 

Of the two evils in battery operation, insufficient charge 
and destructive overcharging, the latter type is by far 
the more dangerous for the reason that it is much 
harder for a man that is not a battery expert to detect 
it. If you don’t give the battery enough charge, you 


will very soon find it out, by failure of lights and by 
the plates turning gray which indicates the formation 
of white sulphate; but where the battery is being de- 
structively overcharged it is almost impossible to de- 


tect the trouble. The plates have a fine healthy color 
—(too good a color, in fact) the positive, a rich choc- 
olate brown and the negative a slate gray, so that the 
battery to all appearances is in fine condition. In the 
meantime, however, the active material may have 
been boiled out of the plates by overcharging and it 
it not until a failure of lights is reported after a slight, 
but unusual, battery discharge that it is discovered 
the battery capacity is gone, and the plates are but a 
few bare grids or sheets of lead completely riddled. 
As a matter of fact when you see plates with this - 
strong brown color mentioned above, especially where 
the tops of the positive plates are brown, you can be 
reasonably sure that the battery is being overcharged. 
The tops of these plates when they are in good condi- 
tion are grayish brown. 

When an automatic device such as a stop charge relay 
which is supposed to look after the battery and prevent 
overcharging, is supplied on an equipment a man is in- 
clined to set the battery charging rate as high as the 
capacity of the generator will permit and trust to the stop 
charge device for preventing battery overcharge. 

This implicit confidence on the part of the axle light 
man has resulted in a great deal of trouble, for although 
the stop charge relay has been very carefully set when 
first installed, the variation in battery operating condi- 
tions as given above may be such as to either cause the 
cutout relay to operate too soon and never bring the 
battery up to full capacity or, especially in warm 
weather, the battery overcharging voltage may never 
reach the setting of the stop charge relay, and destructive 
overcharging of the battery may be experienced. 

On the other hand, there is always a tendency toward 
blaming the new thing for any trouble which occurs and 


CURVE SHOWING PROPER SETTING 
OF STOP CHARGE FOR VARIOUS CHARGING RATES. 
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STOP CHARGE VOLTAGE. 


5 0) 38 2 2 30 35 40.45 50 °§55 §cOMGSmiTO 
CHARGING RATE ~ AMPERES. 
Variation of Stop Charge Point with Charging Rate. 


Fig. 17%. 


as the stop charge relay is one of the new things in operat- 
ing axle equipments, it is usually considered to be the 
cause of all trouble and the result is that the repair men 
are inclined to fuss with it unnecessarily. To eliminate 
this difficulty, one company operating a great many axle 
equipments, sets all stop charge relays in the shops before 
going into service, and the setting of the relay is soldered 
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in place. To make it even more difficult to change, this 
company places the stop charge relay on the back of reg- 
ulator panel so that the entire panel will have to be dis- 
mounted in order to alter the setting of the stop charge 
relay. V; 

The stop charge relay should be set at a voltage of 
2.45 for plante plates with normal charging current 
flowing. For rates other than normal charging cur- 
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an ampere hour meter of the mercury type which is of 


robust construction so that it will stand up in the severe 
These meters have been 
made in various types as follows :— 

1, Single dial type with resetting mechanism so that 
pointer may be moved ahead 20% of the ampere hour 
discharge to make up for battery losses and the battery 
then placed on charge. The dial pointer will then grad- 
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rent see curve Fig. 17. This is for a 32-volt system 
and voltage readings were taken at the board so that 
they include about 3 volts drop in the circuit. This will 
cause the relay to operate at a point shortly before the 
finish of charge is reached, but with a regular monthly 
overcharge, which may be obtained by cutting out the stop 
charge device for one trip, the battery should be kept in 
reasonably good condition. Att least, it will be far better 
than the destructive overcharging at high temperatures 
which very often maintains in connection with stop charge 
relays. 
The Ampere Hour Meter. 

During the past five years there has been developed 
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Pilot Cell Readings. 


ually come back to zero as the charge proceeds and at 
the finish of charge will make a contact at the zero point, 
opening circuit breaker in the battery circuit. 

2. Same as above with recording train to indicate 
total difference between charge and discharge. 

3. Duplex recording trains, one to indicate 
charge and the other total discharge. 

Any of the above types may be very. advantageously 
used in connection with lighting equipment. In fact, it 
is the firm conviction of the writer that an ampere hour 
meter should be used in connection with every storage 
battery in car lighting service. In straight storage 
service, especially where current for charging is pur- 


total 
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chased, a saving in charging current may be effected 
which will pay for the cost of the meter in a few 
months. In headend and axle service, conditions of 
overcharging often maintain which might be detected 
and prevented if an ampere hour meter were installed 
in the battery circuit. 

The duplex train integrating type is recommended for 
headend and axle equipments; the resetting dial circuit 
breaker type for straight storage. 

A record showing the readings of both charge and 
discharge should be kept as this will serve as a very 
good indication as to the manner in which the storage 
battery is being cared for. 


Pilot Cell Operation. 

The gravity of the electrolyte is one of the best indica- 
tions we have as to the condition of battery charge and 
offers an excellent means for the detection of the battery 
plate trobles. In a train lighting battery we have, how- 
ever, from 16 to 54 cells each sealed up in its respective 
tank so that it becomes almost impossible to take gravity 
readings in every cell. If we pick out one particular cell, 
however, say the right hand front corner cell of the 
battery, the gravity of that cell may be taken as typical 
of all of the cells in series with it. A number of large 
roads take gravity readings of this pilot cell whenever a 
battery is received in the yard at either terminal. The 
accompanying curves, Figs, 18 and 19, of pilot cell and 
voltage readings shows how nicely this system works 
out. 

This battery was placed in service January 1, and it 
will be noticed from the specific gravity curve that some: 
thing was evidently wrong with the generating equip- 
ment as there was a steady decline in gravity up to 
January 10 when the equipment failed. This trouble 
was indicated on the 6th and &th and might have been 
averted by a careful examination of the generating equip- 
ment, while the voltage readings for these days would 
have indicated the battery in fine condition. It should 
be noted that the gravity readings have all the fluctua- 
tions of the voltage curve and more, but these varia- 
tions are much more exaggerated. Over the entire 
period from January 5th to April 15th the battery was 
operated either in an undercharged condition or some 
sulphation of the plates had occurred for the gravity of 
the acid was persistently low through this period. On 
May 15th, however, this was brought up to normal 
gravity and the sulphation or lack of charge restored. 
These pilot cell readings are of great assistance to any 
battery man, and a careful record should be kept of 
every battery operated. 


BATTERY TROUBLES AND THEIR REMEDIES. 


One of the most important things for the man in 
charge of storage batteries to learn is to recognize the 
first symptoms of trouble so that the battery may be 
given the proper attention immediately and the cause of 
that trouble removed. This will save much work and 
worry for yourself and a great deal of money in plate 
renewals for your company. 


The diseases of storage batteries may be divided under 
the various heads. 


1. Loss of capacity, shown by rapid falling off 
of voltage on discharge after the battery has been 
fully charged. This is due to: 

“A.” -Sulphated Plates. 

“B.” Cells that have been badly overcharged 

many times, usually at high temperature. 

2. Too rapid forming of positives causing them 
to grow excessively.. 
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3. Hardening of negatives. 
4. Buckling. 
5. Reversal of cells. 
1.-A. Sulphated Plates. This has been caused by 
one or more of the following things: 
(a) Over discharge. 
(b) Standing in discharged condition. 
(c) Local short circuit or leakage due to grounds. 
(d) Impurities in the cell. 
(e) Low charging rate in plante type plates or the 
omission of the occasional overcharge. 
(f) Electrolyte too strong. 

This is indicated by the plates turning slightly gray- 
ish, or white in bad cases, or by the formation of grayish 
brown blotches on the plates. This may be due to the 
battery having been badly over discharged or having stood 
for some time in a partly discharged condition. It is usu- 
ally possible to tell if either or both of these conditions 
have existed. Give the battery a few overcharges as given 
under “Treatment of Sulphated Plates.” 


Treatment of Sulphated plates. 


Give the battery one or two overcharges at the normal 
rate until the plates gas freely—if this does not break 
up the sulphate on the plates or if it is a very bad case, 
it will pay to take the battery out of service and give it 
the alkali treatment as follows: 

Remove the plates from the tanks and rinse in water, 
then place in new tanks and pour in a solution of pure 
caustic soda of a specific gravity of 1,200 formed by 
adding pure stick caustic soda to water. Connect the 
plates in the usual manner and charge at the normal 
rate. One charge in the soda will be sufficient. to 
break up even the worst cases of sulphation. 

If there is no good reason to believe that this explains 
the trouble, look further for local short circuits or 
grounds. (See grounds). 
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If it is due to a local short circuit of one cell you will 
find the voltage of that particular cell or cells lower than 
the other cells in the battery. Remove the cover from 
that one and examine it closely for a “tree” formation 
between the plates or see if the sediment in the bottom 
is not so deep as to touch the plates. Remove short 
circuit and clean all cells in the battery if necessary. 
(See cleaning). If the trouble is not found up to this 
point you can be reasonably sure that it is because the 
battery does not receive its occasional overcharge on the 
road. 
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1—B. Overcharging at High Temperatures. 

This will be indicated by a strong chocolate brown 
color in the positive plates and a dark slate color in the 
negatives. In normal operation the tops of the positive 
plates should be a trifle gray or muddy in color, but 
when excessive overcharging occurs, the tops will be 
dark brown. This is one of the best indications of over- 
charging and should be watched carefully. 


It will also probably be noticed that the battery needs 
flushing, (filling with water) every week or 10 days. 
This also is a reasonably good indication of overcharg- 
ing, although it may be due to warm weather. 

To remedy the difficulty, either reduce the setting of 
the generator regulator if possible or reduce the setting 
of the stop charge relay. To do the latter, it will be 
necessary to charge the battery fully in the yard or ride 


the equipment on the road to see just how high the bat- . 


tery voltage does go on charge. Then set the stop 
charge relay slightly under that voltage. 


In order to be sure that this is necessary however, a 


double dial ampere hour meter (see Ampere Hour Me- 
ters) should be placed in circuit and reading of charge 


and discharge noted for a few trips. There should be 
an excessive charge over discharge of at least 20% in 
ampere hours, and in addition to that a slight amount, 
say 10 ampere hours per day to make up for battery 
leakage losses, etc. Any greater overcharging than this, 
however, should be corrected for. On equipments that 
are badly overcharging it will be found that an over- 
charge of 500 or 600% is not uncommon. 

2. Too rapid forming of positives causing them to 
grow excessively. 

This is peculiar of the plante type plates and is caused 
by charging the battery too much. It may be caused by 
charging at too low a rate, although not excessively over- 
charging in ampere hours, but the battery is on charge 
too long a time. If there is too much overcharging, re- 
duce the regulator setting as above; if overcharging is 
not excessive look after the setting of the regulator. If 
this does not provide normal battery current (see “Dis- 
charge”) reaise it to normal. The ampere hour meter 
will be of service here. 

If you ‘find that the ampere hour readings do not in- 
dicate too strong an overcharge, have the electrolyte in 
the cells affected examined for impurities. There 
are certain corrosive impurities which if they get into a 
cell will cause the plates to “form” excessively. If the 
plates have grown too high it may be necessary to saw off 
the bottoms. 

In plante plates new active material is formed from 
the reserved lead in the webbs and grids on every charge 
and discharge. This forming of active material may 
become excessive under the following conditions: 


“A.” Impurities in the acid which corrode the lead. 

“B” Standing in a discharged condition. 

~€ Short. circuits, 

~“D” Charging at a low rate especially at high tem- 
perature. 

“E” Unequal spacing of plates causing an unequal 


current flow over the surface of the plate. 

3. Hardening of Negatives. This is very often found 
to be the cause of trouble in the negative plates and is 
detected as given under “Testing by means of Cadmium.” 
It is difficult for the unexperienced battery man to de- 
tect this kind of trouble as it is necessary to watch the 
reading of cadmium voltage very carefully over the en- 
tire charge and discharge. The remedy is to give the 
plates a few strong charges and discharges at normal or 
twice normal rate as recommended by the battery manu- 
facturer, or in severe cases it may be found easier to 
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remove the negative plates from the cells and give them 
reversal treatment as given under, “Reversal of Nega- 
tives.” 

Reversal of Negatives. 

Charge the battery fully and remove the negative 
plates, placing them in tanks filled with new electrolyte 
slightly above normal gravity, about 1.240. The plates 
should be connected into the charging circuit as positives 
instead of negatives with some dummy sheet lead plates 
for negatives. They are then placed in the charging cir- 
cuit and normal or twice normal current, as recom- 
mended by the manufacturer, forced through the plates 
until they gas freely. The lead sponge of the negative 
plate should then be entirely converted first to lead sul- 
phate as on normal discharge, and then to lead peroxide | 
as usually occurs in the positive plate. Before you can 
be sure the reversal is complete, the charge should be 
stopped for a few minutes and if on closing the circuit 
again it does not immediately gas freely it is a sure in- 
dication that the reversal is not complete and charging 
should be continued further until plates gas immedi- 
ately on closing the circuit. 

When the plates are then completely converted into 
peroxide they should be set up again with new dummy 
plates and fresh acid, but this time be connected as nega- 
tives and the charging current forced through the com- 
bination. When the negatives are finally converted back 
into spongy lead and are again placed in the cells with 
their respective positive plates it will be found that the 
capacity of the battery has been very much increased. 
This treatment will remove any impurity such as copper 
from the negative plate. By using new dummy plates 
and fresh acid each time, these impurities will be entire- 
ly thrown off. If new dummy plates are not used on 
the last reversal of the negatives, the copper which was 
originally on the negative plates but on the first reversal 
was transferred to the dummy plates will be redeposited 
upon the negative plates. 

4. Buckling. When plates discharge and sulphate 
is formed in the plates this sulphated active material 
takes up more room than the original active material in 
the positive or negative plates, so at every discharge 
there is a swelling up of the plates and on every charge 
a slight shrinkage. When the active material is con- 
fined so that it cannot expand this may cause strains to 
be set up inside of the plate which result in warping it 
out of shape and in some cases rupturing the plate. 

These buckled plates may be straightened out by plac- 
ing them in a press with spacing blocks between. The 
plates should be fully charged before removing from the 
cells, as the active material is then in a looser and more 
plastic state than when discharged. 

5. Reversal of Cells. When one or more of the cells 
have become badly sulphated due to short circuits you 
may even find the voltage of that particular cell to be 
reversed in polarity. This individual cell or cells should 
be removed from the battery and given treatment recom- 
mended for sulphated plates above. 


CLEANING. 


A battery should be cleaned before the collection of 
sediment in the bottom of the jars becomes so deep as to 
touch the plates. This would cause a short circuit of 
the cell. Ordinarily with proper treatment a new bat- 
tery will not require cleaning for about two years, and 
every 18 months thereafter. In cases where the serv- 
ice has been severe they may require cleaning in twelve 
months or possibly less. ~ 

A record should be kept in the general offices of all 
batteries in operation, and every month a list of batteries 
made that, judging from time they have been in ‘ser- 
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vice, should require cleaning. The man on the job 
should keep careful watch over all batteries and not 
rely entirely upon the list furnished him from head- 
quarters as batteries may often require cleaning long 
before he receives such notice and then again they 
may be in such good condition when notice is re- 
ceived that they will not require cleaning for sey- 
eral months. If a battery is found having deep sedi- 
ment and requires cleaning it should be cleaned even 
though it is not shown on the list. 

Method of Cleaning. 

1. Be sure that the connectors are carefully wiped off 
so as to remove all copper sulphate formed by 
corrosion of the connector. If any of this falls 
into the cell it will seriously damage the plates. 

2. Remove the connectors, sealing compound and the 
covers. 

3. Connect the cells by means of temporary cell con- 
nectors. (Be sure and connect all cells in the 
right direction). 

4. Fill the cell with distilled water so as to cover the 
plates by about 14”. 

5. Place the battery on charge at the normal rate, 
and continue until battery gases freely. 

6. Look over each of the cells very carefully as the 
charge proceeds and take individual voltage read- 
ings of every cell as well as cadmium voltage 
readings as given under ‘Cadmium Tests.” If 
any cell is lower in voltage than the other cells 
in the battery or is later in gasing, examine it 
carefully for short circuit. This should be re- 
moved and charging continued until this cell 
gases. 

If a cell is higher in voltage than the other cells of the 
battery or gases sooner than the others, it should be care- 
fully inspected for being in a sulphated condition, and 
if badly sulphated should be removed from the battery 
and given special treatement. (See “Treatment of Sul- 
phated Plates.’’) 

The elements should then be removed from the 
tanks and carefully inspected. They should nct, 
however, be left standing in the air very long 
or the negatives will heat. This is caused by 
sulphation of the lead sponge and should be care- 
fully avoided. 

8. If any of the plates are found to be badly buckled 
thev should be separated and straightened out 
under a press with suitable spacing blocks be- 
tween the plates. The elements are then imme- 
diately placed in a new set of tanks, connected 
up again with temporary wire connectors and 
charged again as above until every cell gases 
freely. 

9. Specific gravity of electrolyte in the new tanks 
should then be adjusted to normal value of 1.220. 

10. After discharge capacity test has been made satis- 
factorily (see “Discharge Capacity Test,” be- 
low) the covers should be replaced, the tank 
sealed with filling compound and the connectors 
replaced. 

11. Connectors should be very carefully soldered, for 
if this is not carefully done connectors will break 
loose when placed in service and cause a failure 
of the equipment. 

Discharge Capacity Test. 

It is very important to know whether or not the bat- 
tery is up to normal capacity, so after it has been fully 
charged in the new tanks and the electrolyte adjusted to 
normal gravity of 1.220. the battery should be discharged 
at the normal 8 hour rate (the rated ampere hour ca- 
pacity divided by 8). Voltage readings of each indi- 
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vidual cell should be taken every hour until one or more 
of the cells have dropped to 1.8 volts and then the reac- 
ing should be taken at 15 minute intervals until the volt- 
age of the battery as a whole has dropped to an average 
of 1.8 volt per cell. Cadmium readings as given under 
“Cadmium Test” should be taken for each individual cell 
as these readings will indicate whether the trouble in 
any cell of low capacity is due to positive or negative 
plates. Any cells showing less capacity than the others 
should be given immediate attention. A report giving 
each of the above values for every cell in the battery 
should be made out. 
(To be continued.) 


Practical Stunts 


I had a little experience some time ago in the reduc- 
tion of voltage of a generator from 110 to 55 volts which 
may be of interest although it was not in connection with 
a car lighting equipment. The generator which was gas 
engine driven had been designed for 110 volt operation 
but was operated at 55 volts in connection with an 
electro plating plant. 

The commutator sparked very badly, in fact, destruc- 
tively, so I suggested that they reduce the generator 
speed somewhat so that the generator field magnetism 
might be increased. The engine speed was reduced from 
250 to 200 r. p. m. and the field current increased to 


bring the voltage up to 55 volts. This resulted in almost — 


perfect commutation and little trouble was experienced 
after that.—Fe RP. 


(Editors Note) This is a fine illustration of one of the 
points we discussed in our March lesson, That is, the rela- 
tion of magnetic field caused by the field windings, to the 
cross magnetism due to the current flowing through the 
armature windings. 

In this case mentioned the generator field magnetism had 
been reduced to one-half its original value, while the arma- 
ture current magnetism at full load remained as strong as at 
110 volt operation. The effect of this was that the armature 
magnetism was strong enough to greatly distort the mag- 
netic field of the generator as shown in Fig. 13, Page 247 
March issue. This caused the brushes to commutate armature 
coils, while they were still generating a slight voltage, which 
resulted in short circuiting the coils under the brushes, arc- 
ing the commutator badly and at the same time overheating 
the armature coils on account of the heavy short circuiting 
current flowing through them. 


FOR US ALL 
The joy of a job that bites and tries to throw you is that 
it makes a man of you; and if you get away with it, you be- 


come a valuable man to your employer. ***.There is a great 


element of danger in an easy job. W. M. W. 


SOME NEW PULLMAN EQUIPMENT. 

An order was recently placed by the Pullman Com- 
pany for equipping 50 of their new cars with Gould type 
G., 2-kw., 30-volt ‘““Symplex” car lighting systems, using 
type D. S. 80-15 350 ampere hour Gould storage 
batteries. 


In addition to the above, 14 of the old type K. equip- 


ments are to be replaced by the new type G. “Symplex” 


system. This change was made for purposes of stand-— 


ardization. ; 
NEW PENNSYLVANIA EQUIPMENT. 

The Pennsylvania Company has just placed an order 
for 100 sets of Edison Storage Batteries of 25 cells 
each of type A. 8 H. car lighting cells which are to 
be installed on some of the new cars ordered h: that 
company. These cells are to be of the new car light- 
ing type, having extra high cans to provide for 3 
inches of electrolyte above the tops of the plates. 
This permits of the batteries going for considerable 
time without flushing. 


May, 1912. 


A complete list of the cars and equipments in this 
order are not at the present time available, but these will 
be published in our next issue. 


CRAVENS ELECTRIC COMPANY. 

It is with especial pleasure that we announce the 
formation of the Cravens Electric Co. and its entrance 
into the railway field. They will do a general engineer- 
ing, manufacturing and selling business in electrical ap- 
paratus, making a specialty of developing new devices 
to meet specific requirements for their customers in ad- 
dition to their complete general line. 

The company was formed by Mr. Geo. W. Cravens, 
well known to our readers as the editor of our Shop 
Section and as an associate member of the Association 
of Railway Electrical Engineer, American Institute of 
Electrical Engineers and numerous other technical so- 
cieties, and as a frequent contributor to the technical 
and industrial press on the many problems incident to 
the design and production of all kinds of electrical equip- 
ment. 

Associated with Mr. Cravens in the new enterprise 
are a number of experienced men in this field, the best 


GEO. W. CRAVENS. 
known of whom to our readers is Mr. Ralph Birchard, 


also a former Associate Editor of this paper. Mr. Birch- 
ard will be the Treasurer of the company, in addition to 
his present duties as a Chicago representative of the 
General Motors Co. ; 

Mr. Cravens seems eminently fitted to act as the exec- 
utive of an enterprise of this sort as he has been in the 
electrical business for over nineteen years. He went 
with the General Electric Co., at Lynn, Mass., in Febru- 
ary, 1893, moving to Schenectady, N. Y., in 1894, and 
remaining there until 1907. While with the G. E. Co. 
he worked on every type of apparatus built by the com- 
pany excepting steam turbines, acting as Chief Drafts- 
man for six departments and as Assistant Engineer in 
three departments, at different times. 

In 1907 Mr. Cravens came to Chicago as an engineer 
for the Goodman Mfg. Co., makers of electrical coal 
mining machinery, having charge of their detail design- 
ing and drafting. At the end of ten months he was put 
in charge of all of their designing and held this position 
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until he resigned to go into business for himself as a 
Consulting Engineer. Fifteen months later, upon the re- 
organization of the Delta-Star Electric Co. on their pres- 
ent basis, Mr. Cravens went with them as Engineer and 
has acted in this capacity during the past two years. 


MOTOR DRIVEN MILLING MACHINE. 

An interesting example of a direct application of 
electric motor to a milling machine, which exemplifies the 
present tendency in motor-driven machine design, is 
shown in the accompanying illustration. Economy in 
space and efficiency in operation are the two most im- 
portant conditions attained by such application. 

It will be noted that the motor is bolted against the 
column of the machine and that it is provided with a 
long pinion. This pinion drives a large raw-hide gear 
mounted on a sleeve, on which is also mounted a smaller 
raw-hide gear. These two gear wheels on the sleeve are 
movable on a fixed stud, thus allowing the large raw- 
hide gear wheel to mesh into the smaller of the two steel 
gear wheels on the milling machine spindle; or by shift- 
ing the two raw-hide gear wheels on the smaller one of 
these will engage with the large steel gear wheel on the 
spindle. 

When the motor drives directly through the large raw- 


Fig. 1. 


Chicago Milling Machine. 


Roth-Motor Driven. 


hide gear onto the small steel gear on the spindle, the 
large raw-hide wheel acts as an idler only, but when the 
drive is through the large raw-hide gear and then through 
the small to the large steel wheel on the spindle, the gear- 
ing acts to reduce the speed of the spindle. 

The motor is a one H.P., 1200 R.P.M. machine, wound 
tor 230 volt circuit. It 1s provided with a double-throw 
service so that the motor in operation also runs on 115 
volts. Thus, in starting on 115 volts and with the reduc- 
ing gear in operation the slowest speed of the spindle 
will be 16 R.P.M., which can be increased by field weak- 
ening up to 232 R.P.M., at which point the 230-volt 
circuit would be used with full field at 232 R.P.M. and 
464 R.P.M. with weak field. With the motor geared 
direct, the speed with 115 volts full field is 340 R.P.M., 
which can be increased to 680 R.P.M. with weak field, 
at which point the 230 volts would be used, giving again 
680 R.P.M. with full field and 1000 R.P.M. with weak 
field. 

The milling machine is a type known as the “Chicago,” 
manufactured by the Chicago Tool Company. The motor 
is manufactured by Roth Brothers & Company, Adams 
and Loomis Streets, Chicago, Illinois. 


Mr. C. W. Scott who has for the past four or five 
years handled the switchboard appliance department at 
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the general offices of the Westinghouse Electric & Manu- 
facturing Co. at East Pittsburgh, Pa., has accepted a posi- 
tion as District Sales Manager of the Economy Fuse & 
Manufacturing Co., having charge of the sales in the 
New York territory of this company, with offices at 106 
Fulton St., New York. 

Mr. Scott’s extensive experience in the appliance field 
will prove of great value to the company in his present 
position. 


ELECTRICAL LIGHTING ON INDIAN ROYAL TRAIN. 

During a recent visit of King George V. to India, the 
Royal party had occasion to make a rather extended tour 
over the East Indian Railway. 

The Royal train was equipped throughout with elec- 
tric lighting of the Stone system. One of the Stone 
Companies electricians, loaned to the East Indian Rail- 
way during the Royal Tour, was presented with a gold 
tie pin by the King personally. 

The Foreman in charge reported that during the en- 
tire trip the electric lighting service was perfect. 


STORAGE BATTERY CARS. 

Bulletin No. 13, just issued by the Gould Storage 
battery Company, deals with the economics and con- 
struction of the storage battery car. It describes the 
standard type of car made by the Gould Company, and 
shows the condition under which storage battery cars 
can be used most profitably. 


G. E. TRAIN LIGHTING LAMPS. 


The G. E. Lamp Company has just issued a new 
bulletin on standard train lighting lamps which should 
be in the hands of all car lighting men. The bulletin 
shows all the various standard types of lamps in actual 
size and gives all necessary data pertaining to each. 


OZONE AND VENTILATION. 

This is the title of a new bulletin by the General 
Electric Company which covers this subject in a very 
complete manner. The bulletin is much more than the 
usual trade bulletin, as it goes into subject of ventila- 
tion and removing impurities in the air in a scholarly 
manner. It is a 16 page booklet and well illustrated 
with cuts showing the application of Ozonators. 


NEW DELTA-STAR CATALOG. 

“The Delta-Star Electric Company, of Chicago, are 
distributing their new catalog and price list of enclosed 
fuses, particular attention being called to the fact that 
the method of indication is absolutely guaranteed. The 
numerous illustrations show details in construction 
which should be of interest to users of enclosed fuses.” 


Patents 


1,020,975. Selective Signaling System. E. R. Gill, assignor 
to H. E. Merrell, New York, N. Y., and O. J. Hamlin, 
Smethport, Pa. A selector for a composite telegraph and 
telephone system. 

1,021,054. Expulsion-Fuse Circuit-Breaker, W. J. Lietzen- 
mayer, assignor to Allis-Chalmers Co., and Bullock Electric 
Manufacturing Co. The fuse is mounted in a switch arm 
so that on blowing it releases the latch and forces the arm 
to open position. 

1,021,195. Socket for Electric Lamps. C. Knauff, Chicago, 
Ill. A long cylindrical casing containing compressible 
contact plungers thas a lamp socket at one end and a plug 
sue pieh so as to contact with the plungers at the other 
end. 

1,021,266. Turbo-Generator. R. H. Rice, assignor to Gen- 
eral Electric Co. A horizontal unit with an integral cas- 
ing divided into three tranverse annular heads, a generator- 
ventilating fan being in the middle one. 

1,021,774. Regulation of Electric Circuits. M. Guett, assign- 
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or to Hart & Hegeman Manufacturing Co., Hartford, 
Conn. A double-pole rotary snap switch with a third aux- 
iliary bridging member. 

1,021,900. Storage Battery. J. L. Smith, Detroit, Mich. 
Includes end and intermediate spacing frames and sup- 
port sheets interlocked to form a liquid holder with several 
cell compartments. 

1,021,989. Storage-Battery Electrode and Process of Making 
It. W. Morrison, Des Moines, Ia. Comprises a tube of 
active material, a porous envelope inclosing the same, 
and a strip of wire gauze helically wound on the envelope. 

1,021,990, 1,021,991 and 1,021,992. Binder for Peroxide Active 
Material and Process of Making It. W. Morrison, Des 
Moines, Ia. In the first of these patents tungsten is in- 
cluded in the binder compound; in the second tantalum, 
and in the, third niobium. 

1,021,993 to 1,021,996, inclusive. Process of Binding the Active 
Material of Positive-Pole Lead Electrodes. W. Morrison, 
Des Moines, Ja. The first two of these patents describe 
two methods of impregnating peroxide of lead with a 
tungsten compound. The third patent relates to the im- 
pregnation with a tantalum compound, and the fourth to a 
similar process with a niobium compound, 

1,021,997. Storage-Battery Conductor or Support. W. Mor- 
rison, Des Moines, Ia. Consists of lead, a member of the 
periodic sulphur group having an atomic weight higher 
than that of sulphur, and antimony. 

1,022,000. Electropneumatic Tool. A. Palmros, assignor to 
Pneumelectric Machine Co., Syracuse, N. Y. A reciprocat- 
ing tool operated by a compact motor-driven air-compress- 
ing mechanism. 

1,022,182. Method of Wire-Drawing. J. T. H. Dempster, 
assignor to General Electric Co. A method of drawing 
tungsten wire consists in applying to the wire an adherent 
graphite coating by highly heating graphite while in con- 
tact with the wire and then passing the wire through 
the die. 

1,022,234. Shade-Holder. G. W. Goodridge, assignor to Bry- 
ant Electric Co. Has lower and upper abutment rings that 
at pects as together to engage the supporting bead on the 
socket. 

1,022,514. Arc-Lamn Hanger. G. E. Stevens, assignor to 
General Electric Co. A locking device adapted to engage 
and disengage a plug. 

1,022,541. Arc Lamp. R. Fleming and E. J. Guay, assignors 
to General Electric Co. A magnetite arc is started by 
bringing the electrodes together longtitudinally and later- 
ally. 

1,022,543. Holder for Lamp Filaments. L. Glaser, assignor 
to General Electric Co. Consists of a mixture of 1efractory 
oxides with a pure thoriumoxide surface. 

1,022,707. Solenoid Controller, F. W. Smith, assignor to 
Sundh Electric Co., New York, N. Y. A solenoid automat- 
ically controls the motor circuit and its resistance. 

1,022,797. Shock-Absorbing Rosette. S. B. Paine, assignor 
to General Electric Co. Comprises a flanged tubular plug 
having a countersink in its upper end, and a vibration- 
absorbing cushion of felt between the plug and the body 
of the rosette. 

1,022,815. Separable Attachment Plug. R. B. Benjamin, 
assignor to Benjamin Electric Manufacturing Co., Chicago, 
Meg gee cap can be inserted into the plug by a straignt 
push. 

1,022,834. Electrical Fuse. Samuel F. Estell, Florence, Cal. 
A rechargeable cartridge fuse. 

1,022,895. Shade-Holder...W. S. Stapley, assignor to Bridge- 
port Brass Co., Bridgeport, Conn. The locking clamp 
is made of wire. 

1,022,948. Conduit. A. P. Hinsky, assignor to Eastern Flexi- 
ble Conduit Co., Brooklyn, N. Y. Consists of an inner 
helically wound tube, an intermediate slotted fiber tube, 
wound in the opposite direction and an outer woven texile 
covering. 

1,023,102. Circuit-Breaker. C. C. Badeau, assignor to Sears 
B. Condit, Jr, Boston, Mass. The tripping coil has a 
U-shaped armature. 

1,023,121. Electric Lighting System. C. E. Bonine, Phila- 
delphia, Pa. A compound generator on an automobile has 
an automatic regulator governing its connection to a stor- 
age battery for charging. 

1,023,122. Electric Lighting and Engine-Starting System. 
C. E. Bonine, Philadelphia, Pa. Includes a generator, bat- 
tery and lighting set as above, but a throw-over switch is 
arranged to change the generator to a motor for starting 
the engine. 

1,023,134. Alternating-Current Motor-Controlling Apparatus. 
J. Dillon, assignor to Otis Elevator Co., Jersey City, N. J. 
Includes a set of relays for controlling the starting resis- 
tances. 
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The U. S. Axle Equipment 


is built to make Electric Light unquestionably the best for R. R. cars 


The well known U. S Bliss System Generator and 
Regulator design is based on these principles: 


Ist that the Railway Company wants a superior illumination that it can be proud to 
offer to its patrons. 


2nd that driving power and current must be used economically. 


3rd that the equipment must require the minimum of attention, and that the part- 
which are subject to wear must be put together so as to give the readiest accessibs 
ility---this saves time and money. 


Built complete under one roof by 


The United States Light and Heating Company 


General Offices: 30 Church Street, Hudson Terminal, New York, N. Y. 
Factory: Niagara Falls, N. Y. 
Branch Offices: Boston Buffalo Cleveland Detroit Chicago St. Louis 
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TRAIN LIGHTING 


The Heavy Core Plate which prevents Buckling. 
Absolute Uniformity in the Active Portion of Plate. 
The Only Factory that Specializes in Train Lighting. 
Moderate First Cost. : : Lowest Maintenance. 


MANUFACTURED BY 


THE WILLARD STORAGE BATTERY COMPANY 


CLEVELAND, OHIO 


Western Branch _ Detroit Branch Eastern Branch 
436 SO. DEARBORN ST. 1191 WOODWARD AVE. 136 W. 52nd ST. 
CHICAGO, ILL. DETROIT, MICH. NEW YORK 
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Ball-Bearings 


Safety 
Electric 


Light 


For ten months, covering acttial operation for 512,000 miles 
service, generators with Rolling-bearings have had absolutely no 
failures, defects or repairs. 

During these ten months one car has actually made 89,588 
miles, which is about the average (9,000 miles a month) for car 
travel. 


Cost of lubricants a car month 


Oil-ring or waste-packed lubrication .........0,0. 0.6.0.6. $0.34 
(Oil at $0.23 a gallon.) 
Dalety PROllitie-bearings 5 gous ASW: o. catia sis Sen Ghee ae 04 


(Grease at $0.07 a pound.) 


Cost of labor for lubrication 


Oil-ring lubrication requires re-oiling at least once every 
1,200 miles of car travel. 

Waste-packed lubrication requires re-oiling at least once 
every 2,500 miles of car travel. 

Safety Rolling-bearings have actually made 12,000 miles 
car travel without inspection or greasing. 


Safety Ball-bearings actually save 90°, 
in cost of lubricants, save 90°|, in labor 
for lubrication and protect armatures. 


The Safety Car Heating & Lighting Co. 


Chicago, Boston Philadelphia 


Monireal St. Louis 2 Rector Street, New York 


San Francisco Washington 
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Quality are combined in Axle 


and (oodrich Lighting 


Service Belt 


We make but one grade---the “Goodrich”, and on 
it we stake our reputation as belt makers---the reputa- 
tion gained after forty years of successful belt making. 


Holds at the Clamps---the Minimum The Strongest---the Most Ser- 
Amount of Stretch---Pulls the Load viceable---the Most Economi- 
Without Adjustment. cal Axle Belt Made. 


ee The B. F. Goodrich 
il / Company 


a Akron, Ohio nee Cities 


Largest Rubber Factory in the World. 


TwelveStories of Solid Comfort inthe 
HEART OF NEW YORK CITY 


Hotel York i: 


36th Street, corner 7th Avenue 


Within Ten Minutes’ Walk of 30 Leading Theatres, 
Shops, etc. One Short Block to Broadway. 


Accommodations Better than Rates Indicate. 
Attractive Rooms, $1 50 and $2.00 with Bath Privilege, 
Attractive Rooms, $2.00 to $4.00, with Private Bath. 
Where Two Persons Occupy Same Room Only One Dollar 
Extra Added to Above Rates 


JAY G. WILBRAHAM, Mer. 


PLATES+—RODS—— DIS@s 


Made of the famous 


STERN-CONDENSITE 


STERN-CONDENSITE presents a finished appearance like hard rubber but is mechanically stronger. It possesses 
high dielectric resistance, withstands acids and climatic influences, does not break down by its own fatigue; is 
non-hygroscopic even if boiled in water or oil; withstands heat up to at least 350° Fahr.; can be moulded into 
almost any shape; metal parts can be moulded in. It can be, tapped, sawed, or drilled, without taking the temper 
out of the steel. It is odorless and leaves the mould in a finished state. It has resiliency, and Its Specific Gravity 
is Less Than Hard Rubber. 

Estimates cheerfully made from drawings or models. No order too small for our consideration, nor too large 
for our execution. 


DICKINSON MANOFACTURING GOMPANY, Springfield, Mass. 


KURT R. STERNBERG, Treas. and Genl. Manager. 
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Battery Talk No. 4 


Why The Salom Battery Gives A Higher Voltage 


Anyone connected in any manner with the 
electrical profession appreciates the value of 
good contact in all electrical connections. For 
instance, take a joint in a given size of wire 
which is to be used as an electrical conductor ; if 
the joint is only wrapped it will give a high re- 
sistance and consequent loss of voltage, but if 
the joint is metallically welded or soldered this 
is not the case. This is due to the resistance 
between the two conductors because of the 1m- 
perfect contact which becomes aggravated as 
time goes on. The same is true in a storage 
battery plate where poor contact exists between 
the grid and active material, only in this case 
the trouble is much more serious, as in addition 
to bad contact and high resistance, there is a 
local electrolytic action set up at this point be- 
tween the grid and active material in the pres- 


ence of sulphuric acid. 


Salom storage batteries have the active ma- 
terial placed in the conducting or supporting 
grid under thousands of pounds pressure to the 
square inch, WHICH COLD WELDS THE 
eV bev De RIATY LO THE-SUPPORT- 
ING GRID, MAKING THE MOST PER- 
FECT CONTACT POSSIBLE, which reduc- 
es the resistance of the plate, and therefore the 
internal resistance of the Salom storage bat- 
tery is lower than any other lead battery 
manufactured. 


The pasted plate having its material put into 
the supporting grid by hand corresponds exactly 
with a joint made between two pieces of wire 
that are not soldered or welded. The Salom 
plate represents the soldered or perfect contact, 


because the active material has been cold welded 
to the supporting grid. Furthermore, in the 
Salom negative plate there cannot be any shrink- 
age of the active material, such as occurs in 
pasted plates, because of the exceedingly high 
pressure under which the spongy lead is ap- 
plied -EN@ BACT, SiR RE® ISA VERY 
SLIGH I gh xX ANS ION: SHRINKAGE 
CAUSES BAD CONTACT] BETWEEN 
THE GRID AND ACTIVE MATERIAL 
Wit “As CONSEOUGN TS EOsSSaOr 
CAPACTIYWAND EEPICIENGY. 


The higher the internal resistance (due to the 
above causes) of a storage battery, the shorter 
the life of the plates composing it, due to the 
action that takes place between the active ma- 


terial and the supporting grid. 


A properly soldered joint between two elec- 
trical wires will make a permanent joint, main- 
taining the same efficiency through its entire 
life; whereas, an unsoldered joint deteriorates 
from the day it is made due to the action caused 


in the joint by the high resistance. 


In a storage battery the results of poor contact 


are similar to the results in an unsoldered joint. 
Therefore, when we cold weld the active ma- 
terial to the grid by the Salom process, we pro- 
duce a plate of the lowest possible internal re- 
sistance, which remains constant throughout the 
life of the plate and maintains a contact between 
the active material and the conducting or sup- 
porting grid which produces a higher voltage by 
5% than has ever before been obtained in a lead 


storage battery. 


Niagara Lead & Battery Company 


Niagara, Falls, N. Y. 
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a, AXLE LIGHT 
On BELT 


THAT SHOWS 100% EFFICIENCY 


The service you get from axle light belt is in exact proportion to the quality the maker 
puts into it. 

And the real test of value is not the price paid, but the number of revolutions the belt 
will stand. 

Judged by this standard, “QUAKER CITY” Axle Light Belt shows 100%. 

The duck used is the strongest and toughest made. It is especially woven to secure maxi- 
mum tensile strength and minimum stretch. It will not break at the joints. 

The plies cannot separate because they are held together with the highest grade friction, 
forced into every fibre of the fabric by tremendous hydraulic pressure. 

“QUAKER CITY” is impervious to oils or water. The surface withstands the grinding, 
cutting effects of cinders, grit and dirt. { 

A sample is yours for the asking. Let us send it. 


Quaker City Rubber Co., Chicago EiucoueaNee York 


EFFICIENT MANAGEMENT IN YOUR SHOP 
IS USELESS UNLESS BACKED UP BY EFFICIENT MACHINES 


Maximum Shop Efficiency is Obtained by Installing 


ROTHMOTORS 


And bringing your equipment upto a high standard of economical, | 
reliable operation. 


Blowers—Grinders—Polishers 


ROTH BROS. & Co. 


1388 W. ADAMS ST., CHICAGO 


NEW YORK, 243 Canal St. PITTSBURGH, 1415 Keenan Bldg. CINCINNATI, 126 W. Second St. 
SAN FRANCISCO, Monadnock Bldg. 


Railway Electri i 
y El sctrical Engineer A 
vesceneveeceneeneceecteetctenesetnttneneeneie 1918 Correspondence 
Tor $1.00 enclosed send me the Railway Electrical x “ 
Engineer for one year: Coursein Electric 


Namie” hop ce ee eS ok Car Lig hting 


SU ONO INO. 8 ee ee ee 


City Gad Stalee ee ee: Sone One Lesson Each Issue. 
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AMERICAN ELECTRIC HEADLIGHT 


For Locomotives 


One system by which a high or low powered 
headlight may be had at the will of the engineer. 


OUR EQUIPMENT ON EXHIBITION Remy Service means the world’s 


EROS 7 ue “ ‘a ie AAD ae ; largest headlight Factory behind you. 


OUR GU AR ANTEE Provides for replacement of any defective parts within one year, insures a 
———_ reasonable charge for repair parts, and covers the question of patents. 


For full information write 


HEADLIGHT DEPARTMENT 


y Electric Compan 


Factories Anderson, Indiana, U.S. A, Gen’ Offices 
St. Louis Agent : 
The T. B. Arnold Supply Co,, 1322 Central National Bank Building 


Canadian Representatives : 
Taylor & Arnold, Ltd., Montreal and Winnipeg 


TTT 


If you are interested in 


Reflectors whose efficiency is 
Not Impaired 


by the 
Accumulation of Dirt 


Consult The Opalux Company 
258 Broadway---N. Y. City 


Gleason-Tiebout Glass Co. 
99 Commercial St. Brooklyn, N. Y. 
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Effect of Storage Battery Gases on Health and on 


Instruments 
Letter No. 2 


Several years ago, an ex-Naval Officer, who received 
a sword from Congress for conspicuous bravery in one 
of the engagements of our war with Spain, was asked 
ii he would volunteer his services in the event of hos- 
tilities. 

“That would depend entirely on the nature of the 
duty,” he replied. “If I could be reasonably sure, either 
cf complete annihilation, or absolute safety, I would go. 
The probability of ‘passing out’ does not worry me, but 
I DO draw the line on becoming an invalid or cripple— 
a burden to myself and family for the remainder of my 
‘days.” 

AX man who, in the 
excitement of combat, 
with its attendant for- 
getfulness of personal 
safety, gives up his 
life in the perform- 
ance of duty, is pro- 
nounced a hero, and 
has statues erected to 
his memory. But the 
one who sacrifices his 
HEALTH on the al- 
tame Of "dita mis 
SHELVED, and be- 
comes. a NONEN- 
deve 

Nature has provid- 
ed us with a very sen- 
sitive detector of un- 
wholesome odors. Ev- 
eryone prefers to 
breathe pure air rath- 
er than sewer gas. 
While all odors that : Ayer”, 
are unpleasant are s Fig. 16. 
not necessarily harmful, the majority are. When irrita- 
tion of the mucous membrane, indicated by violent cough- 
ing and sore throat, is produced by inhaling a gas, the 
ultimate deleterious effect on the lungs, and resultant ill 
health, are too apparent to need comment. 


In the manufacture of lead-sulphuric acid types of 
storage batteries, the Forming Rcecm is located as far 
away from the remainder of the Plant as it is possible 
to place it. Powerful exhaust fans are e:nployed to re- 
move the fumes. A superintendent who would locate 
this Forming Room within twenty feet of a Punch Press 
Department, or a Stock Room, and enclose it by WIRE 
NETTING, would get no further than the preliminary 
sketch of the plans. He would be looking for another 
position. 


Since the erection of the Factory of the EDISON 
STORAGE BATTERY four years ago, the Forming 
Room, wherein several thousand cells are being charged 
and discharged all the time, has been separated from 
the Punch Press Room, Stock Room, Assembly Depart- 
ment, and Shipment Department, BY WIRE PARTI- 
TIONS ONLY. The electrical instruments and other 
devices on the switchboards in this room are untarnished. 
A large assortment of brass, steel, and other metal in 
the Stock Room show no corrosion. There is not a ven- 
tilating fan on the floor. Between 200 and 300 men are 
at work there. Not one of them has noticed the slight- 
est odor. | hd 


Forming Room, Edison Storage Battery Co., Orange,N. 


The explanation is exceedingly simple. 

When a storage battery is charged, hydrogen gas forms 
on the negative plates, and oxygen gas on the positives. 
These gases, in the form of minute bubbles, rise to the 
surface of the solution and, being lighter than air, float 
away. Being formed in and _ subsequently passing 
through the solution, these minute bubbles each convey 
a small particle of whatever chemical the solution is 
composed of; if they are formed in a lead-sulphuric acid 
battery, sulphuric acid is the cargo; if in an Edison Type 
Battery, potash. 

When these bubbles rise from the surface of the elec- 
trolyte and come in 
contact with an ob- 
ject, they either wires 
main until evapora- 
tion disintegrates 
them and _ deposit 
their cargo of acid or 
alkali, or they burst 
and accomplish the 
same result. 

The gas vent of a 
lead type cell is open 
and the bubbles may 
therefore) pass 
through freely and 
away. 

The vent-of the Ed- 
isou Cell is a check 
valve. To get out, 
the gases must LIFT 
this valve by pressure 
formed within the 
otherwise hermetical- 
ly sealed steel con- 
taining can. In doing 
so, a great majority of the little bubbles are burst, and 
the potash drains back into the cell. A few of them get 
by this check valve when it lifts, and float away. 
Sulphuric acid attacks steel. Potash preserves it. Any- 
one at all familiar with machine shop practice knows that 
a saturated solution of soda or potash is flowed over the 
tool and stock in a lathe. No one would think of using 
a sulphuric acid solution for this work. 

When installed in signal towers, such cells are usually 
placed in a room separate and apart from all instruments 
and other apparatus. The installation expense is quite 
a factor. In specifications covering the installation of 
Edison Storage Battery no mention need be made of 
separate rooms. An open door is the only ventilation re- 
quired. No more attention need be paid Edison Cells 
than if they were cans of lubricating oil—the contents of 
both of which preserve steel. 

Another factor enters into the consideration of these 
distinct types. The lead type storage battery is encased 
in a hard rubber jar. The Edison Battery is encased in 
a steel jar. It does not take a Sherlock Holmes to figure 
cut which of the two containers is the more serviceable 
and the less apt to rupture and empty the contents on the 
floor. 

We ask that in operating Edison Storage Battery the 
exterior of the cells be kept clean and that they be re- 
plenished with distilled water when necessary. The other 
minor directions, very few in number, are secondary in 
consideration. 
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~The African Versus the Eskimo from the General 
Utility Standpoint 


' 


I once knew a charming young lady whose aged spin- 


‘ster aunts objected to her fiance, because he was irregu- 


iar in attending prayer meetings. Had she been guided 
by their advice, she would have lost a perfectly good 
husband. 

Considerable agitation has been raised by certain bat- 
tery manufacturers of late, because of the TEMPO- 
RARY effect of LOW TEMPERATURES on the ca- 
pacity of the EDISON STORAGE BATTERY. 

For reasons best understood by those who have 


grasped at this straw as it floats by, no verbal emphasis 


has been given to the LASTING, DESTRUCTIVE EF- 
PHECT OF HIGH TEMPERATURES -ON OTHER 
STORAGE BATTERIES. 

As the weather has gotten into the habit of giving us 


‘a variety, and as sauce prepared for goose is of equal 
gastronomic value when partaken of with gander, a 


short dissertation on this temperature subject may prove 


-of interest. 


In “Standard Handbook for Electrical Engineers,” 


‘published by the McGraw-Hill Book Publishing Com- 
‘pany, we find, under Section 9, an excellent treatise on 


storage batteries. 
In Paragraph 46 thereof, we read, in black faced 


‘type: 


“Cells, however, deteriorate rapidly if worked at tem- 
peratures above 100 degrees Fahrenheit, and this, there- 
fore, should be the maximum temperature where possi- 


‘ble that they are subjected to.” 


In paragraph 85, “Rules for Operation :” 
Rule 15. “Never let the battery temperature rise 


above 110 degrees Fahrenheit and, if possible, keep be- 


low 100 degrees Fahrenheit.” 


It would be interesting to know how the operator is 

going to follow directions, when the thermometer is 90 
degrees to 110 degrees, as it was during several months 
last summer, and as it is practically all the time in the 
Tropics. When a battery is charging or discharging, 
heat is generated within. 
_ From nickel hydrate and iron oxide received from the 
Edison Chemical Works in Silver Lake, N. J., samples 
of the hydrate are made up into positive plates, and sam- 
ples of the oxide into negatives. 


_The positives are assembled into test cells with pre- 
viously tested iron oxide negatives. Similarly, the iron 
oxide negatives are assembled with known value posi- 
‘tives. 


These test cells are put into a steam jacketed box and 
Per ivaten TEMPERATURE OF 132 DEGREES 
FAHRENHEIT FOR 450 CHARGES AND DIS- 
‘CHARGES. They are then run through four cycles of 
charge and discharge at normal temperature. IF THEY 
DO NOT SHOW RATED CAPACITY AFTER THIS 
TREATMENT, THE NICKEL HYDRATE OR 
tRON OXIDE, OR BOTH, AS:THE TEST MAY 
INDICATE, ARE REJECTED. 

If capacity IS shown, the hydrate or oxide is deemed 
good enough for EDISON BATTERY manufacture. 

Wishing to see how far this could be carried, Mr. Ed- 
ison has put several cells through a DRASTIC TEST 
OF 1,450 CYCLES of charge and discharge AT 132 
DEGREES FAHRENHEIT, AND THEY STILL 


SEO WeEIGH LY —PER CENT OF THEIRA RATED 
GA PACITY CAL NORMAL VEMPERATURE. 

The capacity of an EDISON CELL, charged at 132 
degrees Fahrenheit, is about one-third its normal ca- 
pacity. But if charged at temperatures between 32 de- 
grees and 110 degrees Fahrenheit, it may be discharged 
at temperatures to and including 132 degress Fahrenheit, 
and show rated capacity, and usually above. The higher 
the temperature on discharge up to about 132 degrees 
Fahrenheit, the greater the capacity. 

Actual tests have shown that an EDISON CELL may 
be placed in boiling water, and put through several cy- 
cles of charge and discharge, without injury; it may be 
subjected to a temperature of 47 degrees below zero 
Fahrenheit for a day, in either a charged or discharged 
condition and, when thawed out, will show, on charge 
and discharge at normal temperatures, normal rating. 

Some months ago we sent a battery of EDISON 
CELLS to the New York Testing Laboratories for an 
impartial, authentic test as to the effect of low tempera- 
ture. We had experienced no serious difficulty with the 
several thousand automobiles, trucks, delivery wagons, 
etc., operated here, in Canada and other parts of the 
country not blessed with California climate, but wished 
to know what a theoretical test would show. When these 
tests were obtainable, we published them in bulletin form, 
and distributed them freely. 

Summarized briefly, the results are of interest to the 
ice man only. If he wishes to operate his delivery wagon 
by EDISON CELLS, he must place them in a reason- 
ably tight box, underneath his wagon, and not pack shem 
in with the ice. 

When a tank of water is warmed, as a cell is when 
charging, and placed out of doors when the air tempera- 
ture is low, it takes a long time for it to freeze solid, or 
even to reach 40 degrees Fahrenheit. It takes a great 
deal longer to freeze a cake of ice than it does to boil 
an equivalent volume of water. 

Africa is hot. No one denies this fact. 

Greenland is cold, and the North Polar Region is 
colder. 

When Rear Admiral Peary reached the 
WAS ACCOMPANIED BY AN AFRICAN. 

Therefore, it is apparent that if an African goes to 
the Arctic and wraps up, as does the Eskimo, he can get 
along about as well—in fact, better than those Eskimo 
who fell by the wayside in that last historic dash. 

Eskimo who have come to the States have not thrived. 
The heat prostrates them. It is reasonable to suppose 
they would not last long in Africa. 

If IS-APPARENT THAT AN TAFRICAN CAN 
PIV E AND ILHRIVE IN sTHE TROPICS, AND 
ARCTIC EQUALLY WELL, AND AS AN ESKIMO 
CANNOT LIVE IN PE EAPROPICS; THE AFRICAN 
IS THE MORE PERFECT HUMAN MECHANISM 
Oh LTHE. TWO; 


General Utility Formula: 
Edison Batterye-African. 
Other Batteriese-Eskimo. 
ANSWER: EDISON BATTERY. 
Q E. D. 


Pole HE 
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People go to a great deal of expense and trouble to 
provide themselves with fur and other warmth retaining 
garments in Winter. In addition, a little invigorating 
fuel is sometimes indulged in. Yet some people object 
to placing their batteries in wind-proof compartments, 
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and to giving them a drink of PURE WATER from 
time to time. Fortunately, common sense is the prevail- 
ing attribute of the great majority of the Public and the 
minority, therefore, do not worry us. 


ELECTRIC *VERIGLES UNAFFECTED SRY 
BLIZZARD. 


Through Chicago's blizzard of February 21st, and in 
the teeth of a snow-filled gale, blowing fifty miles an hour, 
the four Electric Omnibuses operating between the rail- 
road stations and the store of Carson, Pirie, Scott & 
Company made their regular schedule, unaffected, while 
hundreds of gasoline automobiles and trucks were over- 
«helmed by the high wind and deep snow drifts, and left 
abandoned. The storage-battery trucks made fifty round 
trips on that day, carrying eight hundred people, the 
largest number for any day during the four weeks they 
have been in service. An account of these Field Omni- 
buses using Edison Batteries was given on page 210 of 
our issue for January 27th, 1912—From Electrical 
World, issue of March 2, 1912. 


Efficiency 


The term EFFICIENCY is as indefinite in real mean- 
ing when applied to storage batteries, as is “PREDES- 
TINATION” in matters religious. 


Ordinarily, PRACTICAL EFFICIENCY means abil- 
ity to CONTINUE useful work over a protracted period, 
with minimum deterioration and expense. Inasmuch as 
a person’s time is worth money, the more time one has 
to spend taking care of a piece of apparatus, the more 
it is costing, in addition to the depreciation, and the less 
the PRACTICAL efficiency of the device to him. 


We are told in one breath that lead batteries have 
75 per cent efficiency, and in the next, “Give the battery 
a prolonged overcharge every two weeks. This over- 
charge should continue at about 60 per cent of the eight- 
hour rate until free gasing of the negative plates has 
continued for an hour.” Again, “Cells which stand a 
considerable time unused—say as long as 45 days—should 
be overcharged as directed. It is best to give them a 
sight charge and discharge about once a week if prac- 
ticable.” 


EDISON BATTERY instructions suggest that they 
be overcharged at the end of thirty days and sixty days 
of use and therafter every two months. Overcharging 
in this case means prolonging the charge for several 
hours more than the normal charging time, a few times 
a year. This amounts to very little as compared to over- 
charging every two or three weeks. 


The lead battery claims 75 per cent watt hour efficiency. 
It would be interesting to know to what account the cur- 
rent wasted on these overcharges, which performs no 
useful work other than acting as a “tonic,” is charged 
up to. 

Puts one in mind of a stereotyped regular contract, 
BU Seuee LIAS: 

Practical folk will agree that EFFICIENCY means the 
greatest amount of work done in a year or in five years, 
with a minimum of expense. EVERYTHING must be 
counted. 


This subject is one that can be best expressed in par- 
ables : 


A windmill salesman comes along and sells to an un~ 
suspecting farmer a perfectly good windmill, and a new 
kind of TANK. The farmer has learned to look upon 
TANKS as containers of water, or whatever is pumped 
into them, for its storage until used, when and how he 
desires. 


The outfit arrives and is installed by the windmill men. 
The farmer pays his money and sits down to peruse the 
forty-page book of “Directions and Rules for Opera- 
tion’? he was handed when the transaction was closed. 
He reads: 


1. Don’t drain ALL the water from the tank at ANY 
time except as below specified. 


2. Never allow water to be pumped into the tank un- 
til it is at least two-thirds empty. 

3.. Then start windmill RIGHT AWAY and dont 
let it stop pumping until the tank is full. 


4, Never let tank temperature rise above normal. 


5. Go over all the rivets of the tank once a week, 
using a CADMIUM hammer, to determine their condi- 
tion. 

6. Buy a water meter, connect it to the tank once a 
week, and see if the water is flowing properly; if not, 
pump water in, allowing it to overflow until it does run 
out properly. 

7. If you are called away for over forty-five days, 
and don’t use the tank, pay someone to come around 
every two weeks, start the windmill, and pump water 
into it. It is better to let some of the water run out be- 
fore you do so. 

8. If tank is to remain unused two months or longer, 
send for a boiler maker and his BLOW TORCH, drain 
the tank, remove all the rivets, take all the plates of the 
tank apart, wash them thoroughly, and store them away. 


9. If the plates have swelled, hire a road roller or a 
cotton press to squeeze them back to thickness. 


10. When you come back and want water, send for 
your boiler maker and his blow torch, reassemble tank, 
using new rivets, allow tank to overflow for some time 
before using the water. 
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11. Be sure your main pipes from tank do not burst 
at any time, because if you remove the water from the 
tank too quickly, it will buckle the plates and ruin it. 

12. Be sure the windmill never pumps water into the 
tank too fast, as this will injure the tank. 

13. Every twelve or eighteen months remove all sedi- 
ment, send for your boiler maker and his torch, remove 
all rivets, take the tank apart, clean all the parts, reas- 
semble, using new rivets. 

14. Never allow the tank to be filled when the tem- 
perature of the same is above normal. 

15. Similarly, never use water from the tank when 
the temperature of tank is above normal. Your conveni- 
ence and necessity is of secondary consideration. 

16. If you do not have use for all the water your 
mill pumps, better let two-thirds run out about once 
every month and refill the tank. 

17. Filling and using tank causes the water to change 
its density, so that you must buy a HYDROMETER 
and test said water once a week. If reading of the 
hydrometer is .05 from standard density, add chemicals 
or pure water to bring it right. 

The farmer’s crops suffer, but he sticks manfully to 
his task. Finally, after about the 300th time water has 
been pumped into the tank, he happens to glance skyward 
and notices a flock of large black birds soaring overhead. 
He has performed an autopsy! 

He tears out the tank, uncouples the windmill and 
goes back to the well bucket. 

About this time, a drummer comes along from an- 
other windmill and tank manufacturing concern. The 
dogs are unleashed! But he waves a Guarantee flag of 
truce, and THIS time the farmer asks first for “Direc- 
tions and Rules for Operation” of his particular kind of 
tank. 

He finds: 

1. Let tank run over a little while when you have 
used it for thirty days and sixty days; thereafter about 
once every two months. 
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2. Put some water into the little receptacle we fur- 
nish, and every now and then turn the faucet of this 
little device until the bell rings. 


3. Keep the exterior of your tank clean. 
4. Forget the tank the rest of the time. 


5. If, at the end of four years’ use, the tank is incap- 
able of showing its original rated capacity, we will repair 
or replace it free of charge. 


THE FARMER GRADUATES FROM THE WELL 
BUCKET FOR GOOD. 


Do you think that the first salesman could have gotten 
within a mile of that farmer if the second had arrived 
first with his “Directions for Operation” referred to in 
his catalogue? 

Before purchasing ANY piece of apparatus, it is a 
wise plan to ask the Manufacturers for a copy of the 
Instructions on which the Guarantee is based. 


It is then a good plan to pay a lawyer a few dollars 
to tell you whether or not the guarantee MEANS any- 
thing. 

Then, with a full realization of the duties you must 
perform, it is up to you to figure whether it will pay 
you to spend MORE money for a device that will LAST, 
stand considerable neglect, and GIVE YOU GREAT 
PEACE OF MIND, or whether you wish to pay less 
money originally, face a large deterioration charge, 
figuring your own time at its value. 

I wish to especially call your attention to the fact that 
the EDISON STORAGE BATTERY can be recharged 
at ANY TIME WITHOUT DETRIMENT, irrespective 
of the energy which has been taken from it. 

It can also be taken from charge and put on discharge, 
regardless of whether it has been fully charged or not. 

The EDISON STORAGE BATTERY may be charged 
at four times its normal rate for fifteen minutes, or three 
times its normal rate for thirty minutes, or twice its 
normal rate for one hour. 


“In Time of Peace Prepare for More Peace” 


There is something indescribably fascinating to a man, 
with red blood in his veins, in witnessing a good scrap 
between evenly matched men. 

A valuable lesson is learned. 


The successful pugilist is not the man who punches a 
bag in his training quarters all day. Such parlor tactics 
might make the brain very expert in DIRECTING 
blows to land on microscopic spots on the punching bag; 
but when the man pits himself against his antagonist in 
the ring, his hody must be able to take punishment, while 
his brain is directing his fists in giving it; hence, the 
necessary sparring partner. 

We spend millions annually in constructing large bat- 
tleships. We send them out to “punch the bag.” So ex- 
pert have our ships become that the target is riddled 
forthwith. The “brain” and “fists” work well together, 
and the “body” backs up the blows. But what about the 
ability of tle battleship to take punishment? How does 
anyone really know what would happen if a MODERN 
battleship is shot at by modern ordnance? 

When we have built five battleships to shoot, why not 
build one to be shot at? 


Our Navy requests an obsolete battleship for a target. 
They are tired of “punching bag” performance. and 
want to see what will happen, even to an out-of-date 


ship. A storm of protest is invoked. Too expensive! 
Waste of money! When, through their superior marks- 
manship, they sink that ship, even the State she was once 
named for is offended! 


An obsolete vessel “in reserve” would stand about as 
much show in an engagement with modern warships as 
a foundered horse in a race. 


I suppose you are beginning to wonder what all this 
has to do with a Storage Battery. 


Mr. Edison is in the same frame of mind, after re- 
peated experiments with things that look feasible on 
paper, and under parlor test, as the United States Gov- 
ernment will be after we have been up against a first- 
class Power. He is our “Congress” of, say, the year 
1950. 


When he had developed the Edison Storage Battery to 
the point of being able to shoot a large amount of energy 
from a small package, he wanted to know what effect the 
projectiles of general neglect and downright abuse would 
have. So, before he launched his modern Dreadnought 
to shoot, he constructed several thousand “protected 
cruisers” to be shot at. Some of these he placed in the 
hands of outsiders to test in practice. This was about 
six years ago. Some of them are running today. All 
of them are not. 
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So he was dissatisfied. His armor had been pene- 
trated. He stopped manufacturing, BOUGHT BACK 
AT PRICE CHARGED ORIGINALEY™ AlifariE: 
COULD GET USERS TO GIVE UP, and kept up his 
experiments. 


Finally, the present Dreadnought was produced, three 
and one-half years ago. She is still on the firing line, 
and is vanquishing all foes. No dents in her armor. 


Larger projectiles have been fired at her from our own 
Laboratory guns than will ever be directed against her 
by others. I am going to tell you of the results of all 
these “salvos” in due course. Am producing herewith 
a curve showing the electrical capacity before the cell 
was dropped 1,776,000 times onto an oak block, and 
after the test. Naturally, had any of the active material 
been jarred from the plates during this test, the capacity 
would have been diminished. Jt was not. 


A battleship and a storage battery are in the same 
class, in their respective spheres of usefulness. Both 
must withstand hard knocks. Both must be designed 
from the standpoint of possible improvements in “ord- 
nance.” While I have not in mind at the present moment 
any use to which a storage battery will be put, in which 
it will receive the actual abuse of being raised one- 
half inch from an oak block, and dropped 1,776,000 
times, there is no telling when it will be subjected to such 
abuse. After all, there is very little difference between 
this treatment and the treatment a battery receives when 
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placed in a COMMERCIAL TRUCK which is being 
driven over cobble-stone pavements. The springs of 
the truck are made strong to support the load. IT IS 
NOT ALWAYS LOADED. Hence, the vibration is 
transmitted through the stiff springs to the battery. The 
battery that will stand up to this dropping test will cer- 
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tainly stand up to such vibration as it will receive in any 
vehicle. 

The Edison Storage Battery is a battleship designed 
and constructed to withstand improvements in diabolical 
projectiles of human abuse for many years to come, and 
has been “shot at” to prove it—which is one better than 
the Navy can go with its battleships until somebody starts. 
something. 


Bucking Center 


In the early part of January, 1912, Patrolman James 
J. Redmond, of New York, suffered serious internal in- 
juries in stopping a runaway team. On January 15, 
while lying in his bed at home, encased in a plaster cast, 
his life despaired of, a young woman ran into his room 
screaming, and imploring his protection from her insane 
husband, who was endeavoring to murder her. 

Redmond succeeded in reaching the bureau, where his 
revolver reposed in a drawer. His effort was heroic. 
His limbs were useless. Only by dragging himself across 
the floor did he accomplish it. 

Just as the would-be murderer entered the room Offi- 
cer Redmond covered him, and summoned assistance 
by firing his revolver over his head. 


An employee of a large manufacturing company was 
recently summoned to his home, because of a fatal acci- 
dent to his only child. The young mother was prostrated 
by the shock, and herself at death’s door. This mag- 
nificent specimen of physical manhood proceeded to im- 
prove conditions by leaving his desolate home and spend- 
ing in a corner saloon the little money his wife had 
saved from the last week’s wages. 


Quite a difference between these two men. 
In storage battery parlance, Redmond experienced a 


severe short-circuit, and did not buckle his plates or shed 
his active material. 


The other man did. 


Which do you admire more? 


CURVE C8 
EDISON STORAGE BATTERY 
TYPE A-4 CELL 


SUCCESSIVE SHORT-CIRCUIT TESTS 
CELL CHARGED 7 HOURS AT 30 AMPERES 


AND DISCHARGED TO EXHAUSTION THROUGH 
AN EXTERNAL RESISTANCE OF .0005 OHM 
CONSISTING PRINCIPALLY OF THE AMMETER 
SHUNT. 

Fe EDISON LABORATORY JULY, 1910. 
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A feat of heroism—the ability and grit to stand up. 
against heavy odds, not only excites the admiration and 
respect of all mankind, but is an attribute. which insures 
for the fortunate possessor success in life. 
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A subscription for Officer Redmond’s benefit would 
have been oversubscribed. The World loves to show its 
appreciation of true worth. 

If this feeling obtains in recognition of human valor, 


it is difficult to understand why it should not also obtain 
for the HANDIWORK of man. 
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People place their valuables in vaults of steel, so they 
will not be troubled with watching them. It costs more 
money to place our money in the safe-keeping of a safe 
deposit vault than it does to let it lie unguarded in our 
homes. 


It costs more money to buy an Edison Steel Battery, 
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which safeguards your investment, than it does to buy a 
battery which does not safeguard your investment. 


The ammeter may be entirely removed after the proper 
equipment of Edison Storage Battery has been installed. 
All we are interested in is that the size of battery be 
proportioned to the average load, in order that maximum 
efficiency may result. 


There is but one answer for a battery that will not 
stand up under adverse treatment. 


Curve Fig. 18 shows the performance of an Edison 
Cell, selected at random from stock, and SHORT-CIR- 
GUITED FOR NINE SUCCESSIVE RUNS TO EX- 
ITAUSTION. It is interesting to note the capacity in- 
creased with each run. 


Curve Fig. 19 is a record of the capacity of the cell at 
normal discharge, and at six times normal discharge rate, 
BEFORE AND AFTER THE NINE SHORT-CIR- 
COITS:, IT ACTUALLY IMPROVED! 


From the foregoing, one cannot but agree with us that 
the Edison Battery is in the same class with Patrolman 
Redmond. 


There are a great many Edison Cells in use for cali- 
brating house meters. This necessitates a very heavy 
current, amounting practically to a short-circuit. The 
Inspector carries one or two cells with him. Practically 
every discharge of these cells is on dead short-circuit. 
We have not heard any complaints from the owners of 
them. 


Doing Things Backward 


Some human beings are born dead, thereby covering 
the maximum scope of inverse action, and getting through 
with it in a hurry. 

A great many others string it out. 

Since Time began, the fair sex have stepped from 
moving vehicles with their faces to the rear. The awak- 
ening is sudden, but the practice keeps up. 

Instead of piling up a balance in the bank, some people 
prefer debts and the Bankruptcy Court. 


EDISON STORAGE BATTERY 
TYPE o CEU 
NORMAL RATE DISCHARSES 
BEFORE AND ATTER 
A LONG REVERSAL TREATMENT 
CONSISTING OF CHARGING IN 
THE REVERSE DIRECTION 
\.£. WITH THE IRON AS ANODE AND 
THE NICKEL AS CATHODE 
FOR 15 HOURS AT 50 AMPERES. 
EACH CISCHARGE FOLLOWED A 
NORMAL OVERCHARGE OF 15 HOURS. 
AUGUBT 13)0. 


EDISON LABORATORY 


The Divorce Court tells its story of the disagreements 
after the agreement, with the attendant injustice to the 
children. 

The more we think on the subject, the greater is our 
belief in Darwin’s Theory. The most of us can trace 
a direct lineage from the original monkey that swam a 
river of crystal pure water, in order that he might partake 
of a drink thereof on the opposite bank. 

Owing to this universal tendency of doing things back- 


ward, it devolves upon the man who produces apparatus 
for the use of all humanity to provide against it. 

The most important of all directions accompanying 
ordinary batteries is, “Extreme care must be exercised 
in connecting the battery to the charging circuit, so that 
the current will flow from the positive wire of the circuit 
to the positive terminal of the battery, thence through 
the battery, to the negative terminal and to the negative 
wire of the circuit.” 

One would think that a battery in the hands of electri- 
cal engineers would never be connected up improperly. 

Some months ago we shipped a battery of Edison Cells 
to the laboratory of a renowned scientist. After using 
it several weeks he decided to discharge the battery to 
zero, and then, after letting it stand over night short- 
circuited, plot a curve of potential difference from total 
discharge to full charge. 

He turned the battery over to his assistants to charge 
up, after the short-circuit test. The charging terminals 
were accidentally reversed, and that battery was charged 
in reversed direction for 48 hours at normal charge rate. 
The assistant was unable to account for the peculiar 
curve resulting, and called the attention of the Chief to 
the performance. He found the mistake. 

Hoping against hope, and with a full realization of 
what would have,happened to any other battery from 
such treatment, the battery was recharged in the proper 
direction, and showed, after three cycles, considerably 
more than rated capacity on discharge. 

Please examine curve Fig. 20, taken from Mr. Edison’s 
personal files. You will see that the Edison Type A-4 
Cell of 150 ampere-hour rating has the same capacity’ 
after being overcharged in a reverse direction for fifteen 
hours at normal rate of 30 amperes, as it had before this 
“Rabbit in the Briar Patch” treatment. 
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Negligence 


Negligence! The Ace of Human Frailty. The attri- 
bute to which more of the woes of Mankind are due than 
to all others. 


Orphan Asylums, Alms Houses, Divorce Courts, Rail- 
road Accidents, Ship Disasters, Junk Heaps—ALL are 
monuments thereto. 


We boast of an advanced civilization. We preach the 
doctrine of self-control and “providing against that day.” 
As a matter of fact, nine-tenths of us are considerably 
overdue at our dentists. The last time we had a pro- 
longed session with him—a session replete with rubber 
dams (and another kind spelled differently )—we prom- 
ised him, and promised ourselves, we would go around 
about once every six months and have our teeth looked 
over. We know, as well as we know anything, neglect of 
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the teeth will not only result in suffering, but we will be 
unable to replace them when they have gone. Yet we 
delay, NEGLECT, until a tooth gets obstreperous, and 
then expect the dentist to go to work at 2 Al 


Now, if we will persistently neglect part of our own 
human machinery—a part which asserts itself—there is 
little wonder we fail to shower attentions on the batteries 
in car lighting service, on our automobiles, electric 
trucks, etc. 


The junk man knows this. 


When Mr. Edison started in to provide a SURE- 
ENOUGH storage battery, he had this predominant trait 
of Human Nature more strongly in mind than any other. 
He wished to go Nature one better and give Mankind 
something which CAN be neglected to a very large ex- 
tent—a steel tank for storing electricity and which can 
be left filled or empty for ‘protracted periods without 
having to take it all apart and put it up in curl papers. 
A practical battery that can say to this Demon Negli- 
gence, “Go as far as you like, for all I care, and when 
you think of it, dust me off and give me a drink of water 
now and then.” 


It becomes necessary for me to prove my assertions, 
to show a few curves which were plotted from tests Mr. 
Edison had made for his own information. To many of 
you, a curve is self-explanatory. To others, it is not. It 
is therefore necessary that I explain in non-technical 
language: 


Suppose a man, in good health and vigor, starts to run 
as fast and as far as he can. For the first few seconds, 


he makes great speed. Then he commences to slow up 
a little, the speed slackening as he proceeds. Finally he 
desists, utterly exhausted. A curve of his performance 


STORAGE Haiti 


would probably very much resemble the solid black curve 
of Fig. 21. At the upper left hand corner, he is run- 
ning fast. Then his speed slackens, gradually lessening, 
until at “7” he stops. 


Now suppose he goes to bed and remains there, IN A 
PLASTER CAST, for six months. It would be impos- 
sible for him, at the end of such period, to throw off his 


ANY WATER ADDED TO ELECTROLYTE FOR ONE 
YEAR PREVIOUS TO THIS DISCHARGE 


464 Cc (ABOUT ONE PINT) OF WATER WAS 
ADDED AFTER DISCHARGE. 
APPROVED 


Fig. 23. 


cast, eat a good meal, and run as fast and as far as he 
did before. Through inactivity—neglect—his muscles 
and entire body hates become weakened. 


Yet, it is demonstrated by the dotted line curve of 
Fig. 21, AN EDISON STORAGE BATTERY CAN 
BE DISCHARGED TO ZERO, SHORT-CIRCUITED; 
AND LEFT STANDING WITHOUT ATTENTION 
FOR SIX MONTHS, AND WHEN CHARGED 
AGAIN, WILL PRACTICALLY DUPLICATE THe 
INITIAL PERFORMANCE. 


There is no other battery in the World which will even 
approximate this performance. 


As the inventor of the Klaxon Horn, I had, in the 
beginning, heard some complaints that ordinary storage 
batteries would not operate it for more than a month 
without being recharged. I could not blame the Klaxon, 
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because by figuring a little I found an 80 ampere-hour 
battery should blow the Klaxon 41,000 times. It did not 
seem reasonable that any automobilist could blow his 
horn 41,000 times in a month. So, on May Ist, 1910, I 
placed a B-4, 80 ampere-hour, 6% volt Edison Ignition 
Battery on my automobile, to operate my Klaxon. From 
then to January 15th, 1911—eight and one-half months—- 
I toured for about 12,000 miles, blowing the Klaxon 
when necessary as a warning of danger. Not once did 
I charge the battery. I put no water into it. 


On January 15th, 1911, curious to see how much capa- 
city remained, I removed it from the machine and put 
in on discharge. Of the original eighty-ampere-hours 
rated capacity, I took out FIFTY-FIVE AMPERE- 
HOURS. See Curve Fig. 22. 


Water was added, the battery recharged, and again 
placed on the machine on February Ist, 1911. After op- 
erating the Klaxon for an entire year’s travel, it was 
again removed and discharged. This time, SIXTY am- 
pere-hours remained in it. See Fig. 23. 


New solution has beén added, the battery recharged, 
and I expect to use it another year without replenishing 
or recharging. 


THistS VERY GOOD INDICATION. THAT THE 
PRISON BATTERY CAN: BE CHARGED AND 
LEFT STANDING WITHOUT MUCH LOSS OF 
CAPACITY AND WITH NO DETRIMENT. 


The “San Francisco Post” of March 25th, 1912, states 
as follows: 


“The Act of Congress in relation to wireless for 
deep water vessels, also requires that vessels must 
be equipped with auxiliary batteries, independent of 
the main dynamo, which works the wireless appa- 
ratus. So that in the event of the engine-rooms 
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being flooded or the machinery put out of commis- 
sion in any other manner, the wireless operator will 
be able to work his instrument by means of the aux- 
iliary or storage battery. The time for the installa- 


tion of the auxiliary battery was extended to July 
st; L912. 


“Inspector Cadmus, accompanied by Assistant 
Manager Isabell of the United Wireless, returned 
today from Seattle. They left here on the Steamer 
President, March 16th, and made many tests with 
the EDISON AUXILIARY WIRELESS BAT- 
TERY. They found that with EIGHT CELLS 
(Type B-4 80 ampere-hour) they could freely com- 
municate with vessels ranging in distance from 100 
to 229 miles at sea (in the daytime). They also 
made record tests with shore stations, all of which 
proved satisfactory. Altogether, they made more 
than fifty tests with the Edison Battery, operating 
independent of the main dynamo. With the auxil- 
iary battery, the wireless operator can keep his in- 
strument working as long as he and his instruments 
remain above water.” 


The battery referred to was charged early in February 
and sent to Mr. R. Y. Cadmus, Wireless Ship Inspector 


of the Pacific Coast. Almost two months after, it per- 
formed as above indicated. 


WILIATHE EDISON BATTERY*BE USED FOR 
SUCH EMERGENCY WORK? 


That remains to be seen. 


It COSTS more than other batteries. A few dollars 
are sometimes allowed to stand between reliability and 
unreliability, even when human lives are at stake. 


(To be continued next month.) 


Notice —This is one continued story of 4 installments 
which began in the March issue of the Railway Electrical 


Engineer. 
previously shown. 


To avoid repetition, I am referring to cuts 
It is therefore desirable that each 


issue of the Railway Electrical Engineer be filed for ref- 


erence. 


Respectfully, 


MILLER REESESHUTCHISON, 
Chief Engineer to and 


Personal Representative of 
Thomas A. Edison 


Edison Storage Battery Company 
120 Lakeside Avenue, Orange, N. J. 


Dictated to the Edison Dictating Machine: 
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The “American” 
Special Pulley 


Patented 


For Railway Car 
Electric Lighting 


While this pulley is made to meet the special demands 
of electric car lighting, its general principles are not differ- 
ent from the world-famous “American” Belt Pulley. 

It has been pronounced by experts the best of its kind. 
This is but natural, as it is the “first cousin” to the 
“American” Wrought Steel Pulley. 

It is a parting pulley: — light, strong, easily put on or 
taken off, indestructible, accident proof. 

Write for more explicit information. We will cheer- 
fully send you our complete catalog showing the full line 
of our standard belt pulleys. Made in sizes 6 inch to 60 
inch diameter, 2 inch to 36 inch face. Also made in sizes 
intermediate to those listed. 


The New Steel Bushing for 
Axle Pulleys 


Patent Applied For 


JHEAMERICAN PULLEY COMPANY | 


OFFICE AND WORKS: PHILADELPHIA PA. 
‘Warehouses: New York. 203 Lafayette St Boston,165 Pearl St. Chicago. 124 S. Clinton St 


Vol. 3,2No. 12 


ECONOMY 


RENEWABLE 
CARTRIDCcE FUSES 


WILL SAVE OVER 


80% 
OF YOUR ANNUAL FUSE EXPENSE 


They are Guaranteed to provide maximum 
protection to Electrical Equipments 
and Property. 


Write Today for Prices and Data 


ECONOMY FUSE & 
MANUFACTURING CO. 


(INCORPORATED) 


PITTSBURG, PA. 


District Sales Offices: 


New York Baltimore Cleveland Detroit 
Kansas City Philadelphia Pittsburg Cincinnati 
Chicago St. Louis Denver Birmingham 


-THE MAYDWELL COMPANY 


Pacific Coast Distributers 


Seattle San Francisco Los Angeles 


File Your Own Applications for 
Patents. All necessary papers pre- 
pared by Registered Patent Attor- 


Inventor 
neys $10. Free Particulars. 


WASHINGTON SPECIFICATION COMPANY, Washington, D. C. } 


Promptly Procured. Electrical and Railway Devices a Specialty- 
T I also make a specialty of procuring patents in cases rejected by 
the Patent Office and make no charge for prosecution thereof 


unless successful. Terms reasonable. Booklet and particulars free. 


ALEX. J. WEDDERBURN, JR., Registered Patent Attorney, WASHINGTON, D.C. 


99 tells the truth about the sub- 


“Money | in Patents ject. Itis free to inventors, 


Write today. Patents secured 
or fee returned, Herman A. Phillips, 1111L.&T. Bldg., Washington, D.C. 


lease write GREELEY & McINTIRE, 


M EN: of ideas, who have some inventive ability 
Washington, D. O. 


Patent Attorneys, 


Rubber Insulated 


SIGNAL WIRE CAR WIRE 


To Meet the Most Exacting Specifications 


COLONIAL 
COPPER CLAD WIRE 


Bare and Insulated 
For All Forms of Railway Service 


Standard Underground Cable Co. 


Pittsburgh, Penna. 


Boston NewYork Philadelphia Chicago St.Louls San Francisco 
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A. B. C. of Shop Lighting 


6 Amp. Enclosed Arc Benjamin Reflector 
M. L. H. Candle Power. ..200 Sockets with 250 
Wena (Crovalsibtanted! . 54.508 660: 


watt Tungsten 


Cost on 1000 hour basis M. L. H. Candle Power. ..290 
Watts. Conetiniednn. 2. ee 250 


Cost on 100 hour basis 


Gurrent @ 2c 7kwe hr. 


Data from 50 Large 
Manufacturing Plants 


Current. @. 2c) kw sir: 


GOO sxe Ce. LOUD ie... $13.20 Dio oc . 
me Inner Globe—2@ 0c... .20 3 Ee SO, LO ae: a 
DiteneClobe 1s a7 se. 39 amp Renewals iy. ater 1,50 
Carbons—10 @ 3c (100 hr. life) .30 1000 hr. life guaranteed $6.50 
Trimming and 
Inspection . 1.00 0 1 
Repairs ae . </5 a9 o Saving 
gi Bios 45% more light 
$15.82 


Where shal! we forward you our new Industrial 
Lighting Bulletin No. 10? 


BENJAMIN ELECTRIC MFG. CO. 


128 South Sangamon Street, Chicago 


Catalog No. 6149 


Light-Strong—and They Never GH 


The Keystone Railroad Pulley 


(Last Word in Axle Pulleys) 


in combination with the 


ONEIDA Corrugated Bushing 


gives perfect power transmission from 
the axle to the generator. 


The Pulley The Bushing 
#,” Steel Rim Fits any axle 
Maximum Strength Fastened with bolts 
Minimum Weight Or by compression 
Flanged or Flangeless Never-slip grip 
Diameters 16” to 23” Light in weight 
Bore—7%" Easily applied 


If you have not investigated these there is no time 
like the present. 


Kevstone Railroad Pulley With Oneida Corrugated Bushing 
Patented January 8, 


ONEIDA STEEL PULLEY COMPANY 


ONEIDA, N. Y. 
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Light Savers 


ABOLITES 


You are very careful about saving 
material in your shop---but how about 
the light ? 


needs good light above all thimgs: his eyes are in 
constant use and under the most trying conditions. 
The motion of the car makes reading difficult and 
the inadequacy of windows necessitates almost 
continual use of artificial light. Unless that lightis 
properly directed and diffused, so that there are 
practically no shadows in his way, the postal clerk 
works with strained eyes. That means inevitably, 
headache, slow-speed and impaired efficiency. 


If you have strong light in places where only 
medium strength is needed, if you are using 
the same reflector on all your lamps, you are 
wasting light---and light costs money no less 
than material. 


HOLOPH ANE EQUIPMENT 
IS THE BEST FOR 
POSTAL CARS 


The experts of the Holophane Engineering Dept. 
made a thorough study of the illumination re- 
quirements of railroads and have developed the 
most efficient and satisfactory lighting equip- 
ment yet available. Special lighting units have 
been devised to satisfy each different lighting 
condition in each type of car, so that the Holo- 
phane System today offers facilities never before 
possible in railway ear, platform and station 
lighting. 

We have successfully maintained leadership 
in all other fields of illumination for many years. 
We believe that the experience and knowledge 
so gained can be utilized profitably in the solu- 
tion of your lighting problems. We are glad to 
co-operate with the railway electrical engineer. 


ABolites are Light Savers 


When you install then you can give every 
man at every machine just the amount of 
light his work requires, and the reflector will 
throw the light in places where it is needed. 


Each ABolite will take any power Mazda 
Lamp from 25 to 500 watt. Both the shape 
and position of the reflector can be changed 
to suit the work. 

; Correspondence Solicited. 
Let us tell you more about ABolites---the light 
and money savers. Write to the nearest office. 


NELITE WORKS 


4 of 
The Adams-Bagnall Electric Co. General ristnie Comment 
CLEVELAND CLEVELAND 
NEW YORK CHICAGO PHILADELPHIA ~: ATLANTA NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, 
SYRACUSE PITTSBURGH BOSTON NEWARK, O. FOSTORIA, NILES. 


E petal’ Car 


R. E. T. PRINGLE, Canadian Representative, Windsor, Ont. 
Branches: Montreal Toronto Winnipeg aan 
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PANEL @ BOARDS 


Type A 


Offered in 896 Distinct Forms 


Double branch panels are 
regularly made for even num- 
beta (of, circuits” up: tor and 
including 32, and single 
branch panels for from 1 to 
13, inclusive. 


Made in 2°40. 2 and 3 to 2- 
wire, single and double branch, 
"125 and 250 volts. 


Branches are arranged for 30- 
ampere N: -E. C. enclosed 
fuses, and may or may not 
have 30-ampere knife switches 
between busbar and fuse-clips. 


Mains may be arranged with 
lugs only, for N. E. C. en- 
closed fuses, with fuseless 
knife switch or with fused 
knife switch. 


Details of Construction 


Base is of highest grade black Monson slate, free from flaws or metallic veins. All current-carrying 
parts are of best grade hard drawn copper of 98 per cent. conductivity, and are based upon a maximum 
current density of 1000 amperes per square inch cross section, 


Branch cir-uit strips are of 4x7s-inch copper, so formed up as to make direct connection to main bus- 
bars. This construction does away with connecting pillars, greatly reduces the number of parts and 
minimizes the danger of loose contact joints. 


The arrangement of branch fuses between switches and outgoing circuits leaves both fuses and switch 
blades dead when switches are open. 


Two to 2 and 3 to 2-wire panels are connected in the regular way, adjacent poles of adjoining cir- 
cuits being of the same polarity, but fed by separate bars. Three to 2-wire panels are connected for the 
Edison 3-wire system; that is, each branch circuit has one pole connected to the neutral busbar and 
the other pole connected to one of the two outside busbars. Three to 2-wire panels will be connected 
for 3-phase systems, if so specified in order. 


Capacities of mains in 2 to 2-wire, 125-volt panels are figured at 6 amperes per circuit; in 2 to 2-wire, 
250-volt panels at 3 amperes per circuit, and in 3 to 2-wire, 125 or 250-volt panels at 3 amperes per 
circuit. Branches are of 30 amperes capacity. 


Crouse-Hinds Company ZS 


S SYRACUSE, N. Y., U.S. A. 
NEW YORK BOSTON CINCINNATI CHICAGO 
30 Church St. 201 Devonshire St. 18 E. Fourth Ave. 417 S. Dearborn St. 
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For Advertising Men Only! 


Will You be the Guest of Texas? 


In Dallas, May rg to 27, there will meet 
the strongest assemblage of advertising men 
ever brought together. The eighth annual con- 
vention of the A. A. C. of A. will be attended 
by men from every corner of the continent. 
The progress of the year and the problems of 
the day are to be made known by those whose 
names stand for leadership in advertising 
efficiency. 

There is serious work to be done. Grave 
questions of policy are to be discussed. The 
advertising man who cannot be present will 
do well to charge some good friend to watch 
events closely; there’ll be much of value that 
the printed reports will never get. The man 
‘who comes will have an opportunity to “sense’’ 
conditions and futures that will pay him twice 
over for the time and money represented. 
Many of the great national advertisers will 
have their captains at Dallas just to get that 
“‘sense’’—to listen for the significant overtones 
in the roar of debate, possibly even more than 
to the dobate itself. 

Texas hospitality is to other hospitality as 
the big commonwealth itself is, in size, to 


lesser members of the Union.. The native son 


of the Lone Star State rises to the occasion 
when strangers are within his gates. To say 
that he “entertains” them is hardly to do 
justice to the multitudinous dinners, smokers, 
auto rides, boat trips and singfests of every 
sort that are showered upon the happy guest. 
But the spirit of welcome running through 
all the fun is the best entertainment and the 
thing that sticks longest in memory. One is 


made to feel that “Glad to see you,” in Texas, 
is no empty formula. 


A New Idea - 


It is a common experience of men attending 
conventions to derive more benefit from a single 
chance conversation than from the whole 
round of set discourses. The talk one picks 
up by the way constitutes, in fact, the real 
value of these gatherings. Conventions, like 
the “lunch conferences”’ which Carnegie intro- 
duced in the steel business, afford an oppor- 
tunity for busy men to meet and clean up a 
lot of ideas of the discussive kind that have 
accumulated in their minds. Again, the occa- 
sion is handy for long-postponed business. 
interviews between men from different cities. 

In order to systematize the coming together 
of men who want to meet, or could profitably 
meet, it is requested that those interested in 
special subjects, or anxious to see any one 
person in particular, send their names to 
“Texas Secretary, Room 1020, 381 Fourth Ave- 
nue, New York City.” Every effort will be 
made to get them in touch with the indi- 
viduals they name or with delegates known 
to be well informed on given topics. 


As to Arrangements 


The four days “swing around the circle” 
to Fort Worth, Houston, Waco, and San 
Antonio will be without expense to delegates, 
as they will be during that period the guests 
of the Texas Advertising Clubs. Full details 
regarding transportation, hotels, and the like 
may be had by addressing Secretary, 


Dallas Advertising League 


Dallas 


Texas 


Vols, Nom lcs 
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The performance record 
of Kerite, covering half 
a century, is absolutely 
unequalled in the whole 
history of insulated 
wires and cables. 


KERITE wireecaste COMPANY 
INCORPORATED BY W.R. BRIXEY. 


GENERAL OFFICES, HUDSON TERMINAL,30 CHURCH STREET, NEW YORK — WESTERN OFFICE, PEOPLES GAS BUILDING, CHICAGO 
Lillibridge 80-82 
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Gould Sahlex System 


Of Electric Light Spells 


SUCCESS 


YW) 


It represents an investment on which 
the Purchaser receives a return each 
month in the form of a lower main- 
tenance cost, made possible by the 
most perfect car lighting system ever 
produced. /é Commands a Price, 
but it will be in service long after the 
price is forgotten. 


Gould Coupler Company 
Gould Storage Battery Co. 


NEW YORK CHICAGO SAN FRANCISCO 
347 Fifth Avenue The Rookery Building 605 Atlas Building 


WORKS: DEPEW, NEW YORK 
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Galvanite 


Electro-Galvanized Rigid Conduit 


Enameled Raceway 


American | 


Wireduct 


The Best Non-Metallic 
Flexible Conduit 


Strongest, toughest and 
most flexible conduit made 


The American Conduit Mfg. Co. 


Heystone Building 


Pittsburgh, Pa. 


Rigid Steel Conduit 


Enameled inside 
and outside 


COMMERCH7. 
‘ACETYSENE. 
IS THE BEST AUXILIARY 


Aas: popularity of electric car lighting depends to a certain extent 


upon a Satisfactory auxiliary. The question is, what is the most 

satisfactory auxiliary light? Candles are used on some cars when 
the electric lights fail, and on others, oil lanterns. Such auxiliaries can 
hardly be called satisfactory. The traveling public demands a good 
light when electricity fails. 
COMMERCIAL ACETYLENE furnishes such a _ light economi- 
cally. A small tank, 12 inches in diameter by 36 _ inches 
long, contains sufficient gas to supply an auxiliary light for weeks. 
There is no deterioration, and nothing to get out of order. 


Booklet “C” on request. 


THE COMMERCIAL ACETYLENE CO. 


80 BROADWAY, NEW YORK 


ree RAN CS 
CHICAGO BOSTON ATLANTA SAN FRANCISCO TORONT9D 
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By Actual Test 


The U. S, Bliss System Generator 


Was proven to be the simplest 
Axle Generator on the Market 


HIS test made by a railway electrical 
engineer on the different types of 
axle generators showed conclusively 
that the U. S. Generator can be taken 
apartand assembled quicker than any other 


Practical railroad men appreciate the ad- 
vantages secured by a logical design from 
their standpoint. 


Saves Time--sSaves Money 


The United States Light and Heating Company 
GENERAL OFFICE: 30 Church Street, Hudson Terminal, New York. N. Y. 


FACTORY: Niagara Falls, N. Y. 


Branch Offices : Boston Buffalo Cleveland Detroit Chicago St. Louis 
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motive Headlighting 


Points which appeal to the 
1. Its smoothness of operation. 

2. Operates on 35 lbs. steam pressure. 

3. Small amount of steam consumed. 

4. 


Low in speed which means less wear 
on working parts. 


Low cost of maintenance, 


a 


Projects its light by means of a heavy 
lens in front of the arc, eliminating 
glass breakage and sparkle. 


MOON MANUFACTURING CO., 


Association Direciory 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 


Secretary’s Office....Room 411 Northwestern Terminal Station, 

The next convention of the Association will be held at Atlantic 
City, N J., June 11, 1912. The annual convention will be held in 
Chicago, October 21-25, 1912. 


OFFICERS, 
President. 


F. R. FROST, 
Electrical Engineer, Santa Fe, Topeka, Kan. 
First Vice-President. 


: D. J. CARTWRIGITIT, 
Electrical Engineer, Lehigh Valley Railruad, Philipsburg, N. J. 


Second Vice-President. 


Cc. R. GILMAN, 


Chf. Electrician, Chicago, Milwaukee & St. Paul Ry., Mil- 
waukee, Wis. 
Secretary. 
JOS. ANDREUCETTI, 


Gen’l Foreman, C. & N. W. Railroad, Chicago, Ill. 
y Executive Committee. 
L. S. Billau, Asst. Elec. Engr., Baltimore & Ohio R. R. 
E. W. Jansen, Elec. Engr., Illinois Central R. R. 
A. J. Farrelly, El. Engr., C. & N. W. Ry. 
H. C. Meloy, Chief Electrician, Lake Shore & Michigan South- 
ern Ry., Cleveland, O. 
. EH. Hutchison, Chief Elect., C. R. I. & P. R. R., Chicago, Ill. 
J. Causland, Chief Elec., Penna. R. R., Chicago, Ill. 
COMMITTEE ON STANDARDS. 
J. Cartwright, Chairman, Elec. Eng., Lehigh Valley R. R. 
R. Frost, Elec. Eng., Atchison, Topeka & Santa Fe R. R. 
S. Billau, Asst. Elec. Eng., Baltimore & Ohio R. R. 
R. Sloan, Eng,. Elec. Car Ltg., Pennsylvania R. R. 
E. Lemmon, Chief Elec., Pullman Co. 
E. Hutchison, Chief Hlec., C., R. Il. & P. R. R. : 
COMMITTEE ON DATA AND INFORMATION. 
. W. Jansen, Chairman, Elec. Eng., Illinois Central R. R. 
C. Hensel, Chief Hlec., St. Louis & San Francisco R. R. 
eo. Griswold, Elec. in charge of Tr. Ltg., Union Pacific R. R. 
G. Myers, Elee. Fore., Atchison, Topeka & Santa Fe R. R. 
R. Bucks, Chief Elec., Oregon Short Line R. R. 
> COMMITTEE ON ILLUMINATION. 
R. Gilman, Chairman, Chief Elec., Chicago, 
St. Paul R. R. 
d. C. Meloy, Chief Elec., Lake Shore & Michigan Southern R. R, 
. Garner, Elec, Eng., Missouri Pacific R. R. 
R. Cravath, Ill. Eng., Old Colony Bldg., Chicago, Ill. 
. W. Bender, Com’l, Eng., National Elec. Lamp Ass’n, 
. F. Fisher, Com’l. Eng., Westinghouse Lamp Co, 
D. A. Ryan, Ill. Eng., General Electric Cc. 
J. Sweet, Ill. Eng., Holophane Co. 
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Moon 


Headlights 


Like diamonds, have cut their way in the Loco- 


practical man: 


Vol, 3, No. 12. 


field on their merits 


7. Produces a strong arc, or a mild in- 
candescent light at will of engineer. 


8. Eliminates the sparkle and glare 
which produce the blinding effect 
on the approaching engineer. 


9. All parts are of a circular form, 
which insures good standards. 


10. Absolutely dust and waterproof. 


120 North Jefferson Street, CHICAGO, ILL. 


COMMITTEE ON IMPROVEMENTS. 


H. C. Meloy, Chairman, Chief Elec., Lake Shore & Michigan 
Southern R, R. 

J. C. Causland, Clief Elec., Pennsylvania R. R. (West.) 

James B. McIntosh, Supt. Heat, Light & Power, Washington 
Terminal Co, 

D. B. Pastorius, Supt. Elec. Car Ltg., Pennsylvania R. R. 

Edw. Wray, Editor Railway Electrical Engineer. 


COMMITTEE ON SPECIFICATIONS. 


J, R. Sloan, Chairman, Eng. Elec. Car Ltg., Pennsylvania R. R, 
J. a Tutte Ass’t. Chief Elec., Lake Shore & Michigan Sou. 


Judd L. Minick, Draftsman, Pennsylvania R. R. 

John M. Craig, Supt. Elec. Car Ltg., Pennsylvania R. R. 
C. W. Bender, Com’l. Eng., National Electric Lamp Ass'n. 
B. F. Fisher, Com’l. Eng., Westinghouse Lamp Co, 

H. Schroeder, Com’l. Eng., General Electric Co. 

Lewis Martin, Okonite Co. 

Azel Ames, Kerite Insulated Wire & Cable Co, 

R. E. Green, Standard Underground Cable Co. 


COMMITTEE ON TRAIN LIGHTING PRACTICE. 


F. E. Hutchison, Chairman, Chief Elec., Chicago, Rock Island 
& Pacific R. R. 

C. R. Gilman, Chief Elec., Chicago, Milwaukee & St. Paul R. R. 

F.. R. Frost, Elec. Eng., Atchison, Topeka & Santa Fe R. R. 

Geo. B. Colgrove, Chief Elec., Illinois Central R. R. 

L. S. Billau, Ass’t. Elec. Eng., Baltimore & Ohio R. R. 


COMMITTEE ON SHOP PRACTICE. 


Card; pe aoe Chairman, Chief Elec., Pennsylvania R. R. 
West). . 

af a McElree, Chief Elec., Mech. Dept., Illinois Central R. iv. 

Willard Doud, Shop Eng., Illinois Central R. R. ? 

A. J. Collett, Elec. Eng., Union Pacific R. R. 

Geo. E. Murray, Shop Elec., Chicago & Northwestern R. R. 

A. I, Totten, Sales Eng., General Electric Co. 

F. H. Herzsch, Ind. & Power Dept., Westinghouse Elec. & Mfg. 
Co. 


COMMITTEE ON INSTALLATION OF WIRING FOR ELEC- 
TRIC LIGHT AND POWER IN RAILWAY BLDG. 


A. J. Farrelly, Chairman, Elec. Eng., Chicago & Northwestern 


Ry. 
Car. Annan, Chief Blec., Chicago, Milwaukee & St. Paul R. R, 
H. A. Gardner, Elec. Eng., Chicago, Burlington & Quincy R. R. 
Frank Roebling, Chief Elec., Chicago, Rock Island & Pacific R. R. 
L. M. Gazin, Chief Flec., Atchison, Topeka & Santa Fe R. R. 
A. S, Schulman, Chicago, Ill. 


AUDITING COMMITTEE. 
H. G. Myers, Chairman, Elec. Fore., Atchison, Topeka & Santa, 
He sR Rs 
S. C. Carlson, Elec., Pennsylvania R. R. 
G. B. Colgrove, Chief Elec., Illinois Central R. RB. 
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ype “W” Dublarm 


The Circuit Breaker admirably adapted to the protection of 
small motors and two wire feeders. 

The Independent Arm construction ‘“Dublarm’’ practically 
renders the usual hand switch superfluous and affords protec- 
tection to the circuit regardless of the manner in which the 
apparatus is handled. ‘This apparatus with all of our other 
types is fully illustrated in our ‘new publication ““‘Hand Book 
of the I-T-E Bircuit Breaker. 


Co 
~_ 


The 
Philadelphia 
W. C. Jessup, = - - : - 120 Liberty Street, New York 
H. W. Mac Vaugh ° ° - - - - 1122 Park Bldg., Pittsburg 
H. F. Darby, Jr., - - ° ° - - 1555 Monadnock Block, Chicago 
T. E. Beasley, - 2©« « «+ « ,. «= 4751 Ellicott Square, Buffalo, N. Y. 
Eccles & Smith Co., San Francisco Los Angeles Portland, Ore. 
ee = at A 5 c : ‘ . 1418 Ford Building, Detroit, Mich. 


Electric Manufacturing Sales Company, Denver, Colo. 


ARMATURE WINDING 


UNFORTUNATELY CAR LIGHTING ARMATURES WILL 
SOMETIMES BURN OUT. 


WE MAKE A SPECIALTY OF REWINDING ARMATURES. 
PARTICULAR CARE IS TAKEN TO INSURE THE MOST 
PERFECT INSULATION. EVERY ARMATURE IS 
BALANCED, TESTED AND BAKED BEFORE SHIPMENT. 
WE REWIND ALL MAKES OF ARMATURES AND 
GUARANTEE BEST WORK AND PROMPT SHIPMENTS. 
WE REWIND FIELD COILS TOO. 


OLIVER ELECTRIC & MFG. CO. 


2219 LUCAS AVE. 
F. W. OLIVER T.B. ENTZ 
S President ST. LOUIS, MO. Mahager 
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Columbia Mazda Lamps | 
| Drawn Wire!Filaments | 
| The mechanical strength of the new Columbia Mazda 


Lamps has added greatly to their average Life, and has 
brought with it, increased electrical efficiency. 


We carry an immense stock of low voltage lamps for 
Train lighting Service, as well as all standard sizes 
and styles of lamps for ordinary voltages. 


The Standard for Train Lighting 


Car Fans 32." 


For Most Railroads 


Ist. Have a 5-16in. removable shaft. 

2nd _ Are practically dust-proof. 

3rd Have an artistic square base. 

4th Base mounted permanently in the car. 


sth Fan or tesistance removable without 
disturbing the base. 


6th Three speed wiring is brought directly 
to the removable resistance unit, 
mounted on the body of the fan. 


7th Three speeds controlled by a three pt. 
switch mounted at any convenient point. 


| io = 8th Gannot be turned on or off by porter 
| TYPE 48 with window poles. 
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a Central Elec 


fq Chicago The House 
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Eight Reasons 
Why 


ata 
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“ 
TO FIRST CLASS SERVICE § 
SOOO DODO OTINY 


The Standard for Rubber Insulation 


Okonite Insulation with its toughness, elasticity and 
high electrical resistance, always placed concentrically 
around the conductor, results in a product which 1s 
absolutely dependable. It is and always has: been 
made in,one grade only. 


The Best 
ee ——————— 


The Oldest Enclosed Fuse 


And the Standard by which all Enclosed Fuses are Measured 


ebiacicict EAE RURIEE NE 


Construction of Link used in fuses in operating under severe conditions. 


“D & W” Fuses are Scientifically designed 


have maximum surface with a resultant minimum volume of metal for a given current value. 
This enables fuses of reasonable dimensions to meet abnormal conditions of overload. 

The fibre tubes are exceptionally strong, and are fitted with steel reinforcing rings when 
necessary. 


Specify them on your installation and you will get the protection you 
Diff ought to have. Diff 
Catalog containing full particulars is yours upon request. 
' C7 
i YD So. Fifth Ave. 
Ns 
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“AXLE LIGHT” 


(TRADE MARK) 


Highest Standard of Efficiency 


TYPE “L” REGULATOR 


For Dynamo and Lamp Voltage 
THE SIMPLEST EVER DEVISED 


The well known Type “D” or “‘F” 
Dynamo, as used with the Type “L” 
Regulators, makes the simplest and 
cheapest equipment to maintain, now 


being offered. 


Consolidated Railway Electric Lighting & Equipment Go, 


HANOVER BANK BUILDING, NEW YORK CITY 
1720 MICHIGAN AVENUE, CHICAGO, ILL. 
PIONEER PRESS BUILDING, ST. PAUL, MINN. 
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